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• INTRODUCTION; 



In the prepaiatioHi of the Moiviiig tieatiae, & special 
olb^ect ixL view hta beea, to present a ivoik contfjiningjyt" 
fm*r^ exercises wiffieieirt for the scholar in his first effinrts 
upon the slat^. 

There is no good xetLatm .why the leaiser shonld not 
acquire the same fiuniityv promptness, and aeenraey, in oomr 
hining figures, that he does in reading kis native language; 
the result in eaeh case heing attained hy similar instromen- 
talities. 

If however we compare the meana emjdoyed ibr securing 
each result, we shall not he surpiiaed that what is to so 
great an extent secured in the one case, often proyes a 
failure in the other. The child's first ol^jeot, in his edu* 
cational course, is to learn to read, and his ^rts &r the 
attainment of this result are not discontinned during his 
entire course of study. But how is it with regard to arith- 
metie? Take for illustration the exercise cf adiingy a 
department of arithmetical operations prohably more used 
in business, than all other numerical operations together. 
In a matter of such imp(Hrtanoe, the child should acquire 
the utmost facility and accuracy. Why, then, is. the attain- 
mf^nt so seldom made? We apprehend tiie diBSculty lies 
in the want of equally extensive exercises in combining 
numbers. Most arithinetiGS are veiy limiKted in practical 
work in this important department of numerical operations. 
To remedy this difficulJ^, was in part the design with which 
this primary treatise was commenced. 

In enumerating some of the more prominent features 
introduced, we shall restrict our lemAxlsa tA th& x&sn^ ^W 
mentaij portions of the work. 



4 INTRODUOTION. 

The STstem of Numeration introduced will be found 
somewhat peculiar. In the first place, numbers are resolved 
into the ni^ural periods of units, tens, hundreds, thousands, 
ice, ; then, by combining periods of units' and tens, all num- 
bers between 1 and 99, inclusiye, are formed ; also, by 
combining periods of units, tens, and himdreds, all num- 
bers between 1 and 999, inclusive, are formed ; and so on 
through the higher denominations. The pupil is thus in- 
structed not merely in the art of roading figures, but of 
fbnning and analyzing numbem. 

In Simple Addition, a large amount of practical work is 
prosented for ^he scholar in his first eiSbrts upon the slate. 
A peculiarity in this part of the system consists in adding 
by combination; by which mentsil labor is much dimin- 
ished, while increased expedition and accuracy aro secured. 
This is a matter of practical importance, both in the school- 
room, and the business operations of every-day life. 

A second pecuharity will be found in the application of. 
the principle of Subtraction, After the introductory men- 
tal and slate exeroises, a business application of the prin- 
ciple is introduced by natural a^d obvious gradations. The 
fi:rat consists in subtracting a single nmnber firom the amount 
oi several mmbers; the second, in subtracting the a/mount 
of several nwmbers from a single ntmber ; and the third, 
in subtracting i^(d sum of several numbers from the anumnt 
of several others. These three distinct subdivisions, embrace 
every possible application of the principle of subtraction, 
and for each, specific directions, illustrations, and explana- 
tions are given; 

The same general system is carried out in the applica- 
tion of the other simple rules. 

The simple rules are succeeded by the decimal system, 
which is rogairded as an extension of the system of integral 
numbers, to numbers of less than integral value, and suscep- 
tible of being used in immediate connection with them. This 
section is followed by Federal numbers, and this, in turn, 
by Fractional nu/mhers, of each of which a practical appli- 
cation is made. The fundamental principles of numbers 
are thus introduced and applied to practical purposes in 
every possible form. 



IKTE0DT70TI0K. O 

This treatiBe, althpiigh designed especially for the pupil 
in his first efibrts on the slate, is beHeyed to embrace an 
amount of arithmetical matter, sufficient for the practical 
purposes of Hfe. It is also strictly analytical. 

In conclusion, we add a single remark. Judging fiom 
the character of many books designed for schools, especially 
of such as are of a more primary character, the conclusion 
is natural, that their authors regard it as an object of the 
first importance, to. adapt the language employed, strictly 
to the present capacities of the chUd; that is, to adopt the 
child's yocabuLuy as the language of their books. In this 
particular, we Ibeg leave most respectfully to difier. The 
(^d is not always to remain such. The law of his na- 
ture is progress, — a gradual development of intellectual 
energy. Hence he needs something above his present 
capacity; soigaething that shall elicit his 'intellectual ener- 
gies. His course in life is not to be a railroad level ; — ^nor 
is intellectual speed the chief object to be attained. There 
must be substantial growth, and especially in the acquisition 
and use of language. In the character of the language 
adopted in the pr^aration of the present treatise, we have 
had in view tms acquisition ; and, while we have written 
fi>r the child, we have preferred to employ language adapted 
to the gradual development of youthfiil powers ; and should 
the scholar find it necessary to consult his teacher or his 
dictionary occasionally^ to learn the true import of a word* 
we apprehend the time so employed wiU not be valueless in 
its result. 

0. TEACT. 

IMr Tpaa^ 1860. 



CONTENTS. 



NVMIEATIOir • 7 

Table of Units 8 

Table of Tens 

Table of Hundreds U 

Table of Thousands ^ _... 13 

Addition 18 

Rule for Addition 38 

Adding by couplets, triplets, A^ » 33 

Addition by Combinations 30 

Business Application of Addition 40 

BUBTRACTION 54 

Simple Subtraction 50 

To subtract one Number firom the sum of two, three, or more Numbers .... 03 

To subtract the Sum of two or more Numbers from a Single Number 04 

To subtract the Amount of Sereral Numbers from the Amount of SeTeral 

others 05 

General Application 70 

Multiplication 78 

When the multiplier is less than 12 81 

To multiply by a composite number 84 

To multiply by numbers not composite 80 

To multiply by 10, 100, 1000, fcc 80 

To multiply by Nines^ &c 01 

Division 100 

Simple Division 100 

Dbcihal Numbers iCk . . . 130 

Addition of Decimals 124 

Subtraction of Decimals 125 

Multiplication of Decimals 120 

Division of Decimals 127 

Federal Monet 130 

Addition of Federal Money .> 133 

Subtraction of Federal Money 135 

Mnltiplication of Federal Money 135 

Division of Federal Money 137 

Bills of Merchandise 138 

Cancellation 141 

Fractions 144 

To reduce fractions to their lowest terms 151 

To reduce a mixed number to an improper fraction. 153 

To reduce improper ftuctions to mixed numbers 154 

To reduce compound to simple fractions... < 154 

To reduce fractions to a common denominator 150 

Addition of Fractions 158 

Subtraction of Fractions • 150 

Multiplication of Fractions 100 

Division of Fractions 103 

Per Cbntaob 107 

Interest > • 100 

Numbers and their Relations v< • I'^'B 

Compound Numbers 180 

Compoimd Addition IKt 

Compound Subtraction IM 

Compound Multiplication IM 

Compound Division IW 

Bedaetion MO 



ARITHMETIC. 



§ It Arithmetic teaches the nature and nse of figures. 

1. Figures are characters empbyed to represent num- 
bers. 

2. Operations by numbers, when, performed in the mind 
unaided by the pen or pencil, constitute mentcU arithmetic. 

3. When, however, these operations are expressed by 
written characters, the work is termed loritten. arithmetic. 

4. Both mental and written arithmetic embrace the same 
operations ; viz. Numeration, Addition, Subtraction, MviU 
tipLication, and Division. 



IrtTMBKATIOH. 

§ 2t Numeration teaches the cgrt of reading figuies. 

SERIES FiR8T» composed of units. 

1. A unit coiisists of a single object, not limited in its 
tdnd. . 

2. Hence, unit figures are the representatives of in- 

1. What does arithmetic teach t What are figoresf What, men- 
tal arithmetic t What, written arithmetic! What do tqjsc&^^vsv^ 
written arithmetic both embrace! ^^ .. 

2. What does nmneration teach^ A. "aiB!t. wcsfl^ ^1 ^^>^'^ ^"^^ 
^gorm rapresent what t 



8 ' NUMERATION. 

dividual objects. They are presented in tlie following 
table: — 

TABLE OF tTNITS. 

1. One unit is counted, o^m; and written 1. 

2. Two units are counted, ane^ two ; and written - - - - 2. 
8. Three units are counted, otm, tmo^ three; and written - - 8. 
4. Four units are eountod) one, two^ threeyfowr ; and written - 4. 
6. Five units are counted, on^, iwOf three, four, Jive; and 

written- 5. 

6. Six units are counted, one, two, three, four, Jive, eix; and 

written ----.------.-----6. 

*J. Seven units are counted, one, two, three, four, Jive," six, 

seven; and written T. 

8. Eight units are counted, one, two, three, four. Jive, eix, 

eeven, eight; and written ---^-81 

9. Nine units are counted, one, two^ three, four, Jive^ six, 

seven, eight, nine; and '^miien - - - - -'- -- - d. 

3. The al)Ove is called the table of units^ becaufld each 
figure represents single objects, 

4. The angle objects represented by each figtore are 
determined by comiting that mmber. 

§ 8« How many whole objects are rg)resented by figure 
1 ? by figure 2 ? figute 3 ? figure 4? figure 5 ?' figure 6 ? 
figure 7 ? figure 8 ? figure 9 ? What character is em- 
ployed besides the nine given in the above table? Ans, 
The cipher. What is th» f(»m of the cipher? It resem- 
bles the letter 0. Has it any value when standing alone ? 
Ans, None. How can pu dcitenmne Uie number of whole 
objects expressed by each figure ? Ans, By counting the 
number tepresifiiiited by that figure. 

Write on the slate or board 3, 5, 7, 9, 2, 4, 6, 8, 1. 

One, how written I— counted? Two^ how; written t~<M>unted ? 
Three, how writtai !— counted f J'onr, how wrttteai ?— counted t 
Five, how written!— counted? Six, how written ?— counted ? Sev- 
en, ho w written ?-Msotaited t Ei^t^hovtvT^nt'-'HMUKited! l^ine, 
how written?— counted! Why called table of iinitat How datcar. 
mine the objects represented by each figure 1 



/ 
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SEBiES SECOND, cotivposed of tetis. 

% 4« — 1. One ten equals ten units. 
2. The figures that express units are made to represent 
tens by placing a cipher on the right hand of each. 



TABLE OF TENS. 



One ten is written - - 10 

Two tens, or twenty, - 20 

Three tens, or tfairly, - SO 

Fonr tens, or forty, - • 40 

Fiye tens, or fifty, - - 50 



Six tens, or sixty, - . - - 60 

Seven tens, or seyenty, - 70 

Eight tens^ or eighty, - 80 

Kine tens, or ninety, - - 90 



§ 5t — 1. Each number in the ahove table expresses tens; 
that is, each of them represents ten times as many single 
objects as when written without a cipher, as in the table 
of units. 

2. It must also be remembered that the cipher has given 
^ each figure this increased value. Hence, the cipher, al- 
though it has no value when standing alone, increases the 
value of the other figures in a tenfold ratio,— that is, makes 
them ten times as large, when placed on their right. 

3. Hence, also, any figure, having a cipher on its right, 
is said to occupy thepiace ojftens, instead of the place of 
units, as when standing aloAe. 

4. This increased value is called the local valtee of a 
figure. 

§ 6t How many single objects or units, and how many 
tens are represented by 10 ? Ans. Ten objects, but only 
one ten. How many objects and how many tens are repre- 



4. Wl^t does 1 ten equal I What fignres represent tens f How 
made to represent tooAf One ten, how writt^t Two tens, how 
written f Ijiree tens, how written ? Fonr tens, how written f Fiye 
tens, how written? Six tens) Seyentenst Eight tens? Nine tens? 

5. What does each nmnber ^mreils ? How many times more 
oUtets than in tahle of nnits ? Wnat has increased the yalne ? In 
what ratio does the cipher increase the value of figures ? What is 
matsat by ten ibid ratio f What ]^ace is a figure said to occupy when 
one cipher stands on its right ? What is the iD.cceafied.'H^2^^ ^^^gcss^ 
receiyes, as it chaises its place, called) 



tented by 20 ? Ans, Twenty objects and two tens. By 
30? by 40? by 50? by 60? byTOTbyBO^ by 90? 
Write on the slate 1 ten, (10,) 2 temt, 7 tenft, 9 tens, 

2 tenB, 3 tcoais, 5 tens, 4 tens, 6 tens, 8 taa& 

§ 7* — 1. In the table of units we learn to express units 
only, and in the table of tens to express tens only. 

2. We shall next investigate l^e manner of expressing 
numbers between ten and twenty, twenty and thirty, thirty 
and forty, forty and fifty, &c. 

3. Figures when standing alone, that is, when there is 
no figure on their right, express units only, (§ 2;) when, 
however, they are made to occupy a second place towards 
the left, by plackig ciphers on their right, thi^ invariably 
represent tens, 

4. Hence the first, or right-hand place, is called units* 
place, and the second place, or place next to the left, is 
called tens* place. 

5. Obviously, therefore, to express any number com*, 
posed of both units and tens, we unite in one expression 
the given units and tens, placing the units always jon the, 
right of the tens, that is, in the place occupied by the cipher 
in the table of tens. 

Application of § !• What number is produced by: 
uniting 1 ten and 1 unit ? AnS, 11. 1 ten and 2 units? 
Am, 12. 1 ten and 3. units, &c. What number is. pro- 
duced by uniting 2 tens and 5 units ? Ans, 25, 2 tens 
and 7 imits ? 2 tens and 8 units ? 2 tens and 9 units ? 

3 tens and 3 units ? 3 tens and 4 units ? 3 tens and 7 
units ? 3 tens and 9 units ? 4 tens and 7 units ? 4 tens 
and 8 units ? 4 tens and 1 unit ? 4 tens and 5 units ? 4 tens 
and 3 units? 4 tens and 9 units? 5 tens and 7 units? 
5 tens and 6 units? 5 tens and 9 units? 5 tens ajad 
7 units ? 6 tens and 8 units ? 6 tens and 5 units ? 6 tens* 
and 3 units ? 7 tens and 4 units ? 7 tens and 7 units ? 7 tens 

* .71 

1 What do we learn to espress in table of unitB I What, in ialle 
of "tens f Figures standing alone ezpreas -what I What when a- 
dpher stands on their right f What is the first 4>laoe on the night 
culed? What is the second place on the left called 9 How do we 
express a number composed of both units and tens t 
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adl 5 mute? 8 Mu aiid 6 units ? 8 tens and 9 units? 8 
tebs and ^ units^ 9 tens and 9 units ? 9 tens and 7 
units ? 9 tens a^ 3 units ? 9 tens*and 4 units ? 9 tens and 
1 unit? 9 tens aadOmits? 

Combine in (me expzession (use the slate) 3 tens, 7 units ; 
4 tens, 2 'units; 1 teA, 9 units; 5 tens, 7 units ; 6 units, 3 
tens ; 8 units, 7 tens ; 3 units, 9 tens ; 1 unit, 8 tens ; 7 

units, 3 tens ; 1 unit, 6 tens. 

■■ ■ t 

stjoBs TBxxp^ composed of hundreds. 

% 8» One bundled eqimls ten tens, or a hundred units. 
T-wo hundred equals twenty tens, or two hundred units. 
Three himdred equals thirty tens, or three hundred uiiits, 
Jkfi. 

TABLS OF HUNDREDS. 



One hundred is iRittea 100 

Two hundred •* - 200 

Three hundred ** - SOQ 

JPour hundred J* - 400 

'Kvehuttdred •* - 600 



£tiz hundred ia 'written 600 

Seven hundred ** - 700 

Eight hundred ** • 800 

Nine hundred " - 900 



% 1 ' 

§ 9»-7^1. Eiboh nui^W in the above table r^resents ten 
times as many objects as the corresponding numbers in the 
table pf tens, and ,a hundred times as many as in the 
table of units. This, increase in value 19 produced by annex- 
ing another ci{di^r. 

2. The fignres 1, 2, 3, 4, 5, ko.i dtaadini^ alone, ex* 
press units or smgle objects ; witii one cipher on the right, 
ibey express tens ; and with two ciphers, they express hui^ 
dreds. 

3. Hence^anyfigiare, when it has two ciphers OIL its light, 
is said to oceupy l^e plkce of hundreds. 

8. One hundred equals how many tens I — how many units t Two 
hundred, how mikjt Three hundred, how many I 

% What does eadi number of series 8d represent? How is this 
increase produced? What do the figures 1, 2, 8, 4, Ac, standing 
alone, express? What, with one ci^er on the right? With two 
dphers ? What place does a figure, haying two d!^<&T^ ^x^Hk^^^ xss^^ 
occupy? 
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8 10* How maay himdieds, how many teiu, and how 
many uiiitB ^re reprepe^ted by 100, (thi^t is, by 1 and 00 ?) 
Ans, 1 hundred, 10 tens, or 100 units. How many of each 
by 200 ? How many of each by 300 ? by 400 ? by ^00 ? 
by 600? &c. 

§ lit — 1. Our next object will be to combine units, tens, 
and hundreds in one expression. By this combination toe 
shall be aUe to express any nvmJber from one to mne 
hundred and ninety-nine, inclusive. 

2. Each figure standing alone expresses units, (§ 2,) and 
with a cipher on its right, it expresses tens. 

3. When, also, one significant figure is placed on the 
right of another, they together express a combination of 
units and tens. (§ 7.) 

4. Each figure also expresses hundreds, when two ci- 
phers are placed on its right. Hence, the first, or right- 
hand place, is the place of units; then, advancing to the 
left, the second is the place of tens, and the third &e place 
of hundreds. 

5. To combine units, tens, and hundreds in one expres- 
sion, we have then only to give each figure its appropriate 
pUice; viz. to place the ten^sfigy/re on the left of the unit 
figV/re, and the hundred! s figure on the left of the tens. 

% 12« What number is produced by combining in one ex- 
pression 1 hundred, 7 tens, and 6 units ? 2 hundreds, 8 tens, 
and 6 units ? 4 hundreds, 9 tens, and 7 units ? 7 hun- 
dreds, 4 tens, and 9 units ? 3 hundreds, 6 tens, and 4 
units? 2 hundreds, 6 tens, and 4 units? 6 hundreds, 
7 tens, and 9 units ? 6 hundreds, 4 teins, and 8 units^ 
1 hundred, 9 tens, and 6 units ? 4 units, 3 tens, and 7 hun- 
dreds? 3 tens, 7 hundreds, and 6 units ? 6 units, 2 hun- 
dreds, and 5 tens ? 4 tens, 9 hundreds, and 7 units ? 4 tens, 



11. What numbers can be expressed by a combinatioa of nmt% 
tens, and hundreds? When does a figure express units? When 
tens ? When do figures express units and t^ combined ? When 
does each figure express hundreds ? What is the right-hand place I 
the second place ? the third? How do we combine units, tens, and 
hundreds in one expression ? 
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8 units, and 9 hundred ? 8 tens, 9 units, and 5 hundred ? 
i6 units, 6 hundred, and 7 tens ? 

SEBIES FOTJKTH, composcd of tkotcsdnds, 

i 13* One thousand equals ten hundred, a hundred tens,. 
or a thousand units. Two thousand equals twenty hundred, 
two hundred tens, or two thousand units. Three thousand 
equals thirty hundred, three hundred tens, or three thousand 
tmits, &c. 

TABLE OF THOUSAKDS. 



Six thousand ia 'writteo ^ 6000 

Seven thousand « ** - 7000 

Eight thousand ** - 8000 

Kinethoosand " • 9000 



One thousand is written 1000 

Two thousand " - 2000 

Three thousand ** - 8000 

Four thousand ** - 4000 

Fiye thousand ** - 5000 

4 14. — 1. The numbers presented in the former tables 
are here again increased tenfold, and this increase is efiected 
in the same manner as before ; viz., by placing a cipher on 
the right of each of those numbers. Each dpher placed on 
the right of any number removes each figure of that num- 
ber one"^ place further to the leil, and by so removing it, 
increases its value in a tenfold ratio, — ^diat is, makes its 
value ten times as great as before. 

2. We hence perceive, that each and every figure has a 
local value, that is, a value depending upon the place it occu- 
pies, besides its own specific value, as shown in Table of 
Units, (§ 2 ;) also that by employing only ten characters, 
viz., 1, 2, 3, 4, 5, 6, 7, 8, 9, 0, any number, however large, 
can be expressed. 

4 15* What number is produced by combining in one 
expression 1 thousand, 8 hundred, 9 tens, and 3 units ? 



13. One thousand equals how many hundred! tens! units? 
Two thousand equals how many hundred! tens! units! Three 
thousand equals how man;^ hundred ! tens ! units ! One thousand 
how written! two, how written ! three, how written ! Ac 

14. ^ow are preyious numbers here increased! how is this in< 
crease effected ! What is the effect of each cipher ! how is the yalue 
affected ! What yalue has each figure ! depending on what ! what 
other yalue! How many characters required to express all nuni 
bers! 

2 



14 NX7MSRATION. 

5 thousaxid, 3 l^undied, 9 tens, and 7 units ? 4 thousand, 
5 hundred, 9 tens, and 7 units ? 9 thousand, 8 hundred, 

1 ten, and 8 units ? 6 hundred, 5 tens, 8 thousand, and 

2 units ? 1 imit, 8 hundred, 7 tens, and 3 thousand ? 
9 tens, 8 thousand, 6 units, and 6 hundred ? 5 tens, 2 
thousand, 5 hundred, «.nd 6 units ? 3 thousand, 3 units, 

5 tens, and 8 hundred ? 8 tens, 6 units, 9 thousand, and 
7 hundred ? 7 hundred, 6 units, 5 thousand, and 8 tens ? 
4 hundred, 6 units, 8 tens, anl^ 5 thousand ? 1 ten, 7 
units, 1 hundred, and 7 thousand? 5 tens, 6 hundred, 
4 thousand, and 7 units ? 9 thousand, 3 units, 5 tens, 
and 8 hundred ? 7 hundred, 6 units, 5 tens, and 8 thou- 
sand ? 

Similar questions should he continued till the scholar is 
master of the subject. 

§ 16» — 1. Hundreds and units, thousands and units, 
thousands and tens, &c., may he combined in one number,'' 
by tariting ciphers in the place of the intermediate de- 
nomination^. That is, to combine thousands and units in 
one expression, we Write ciphers in the place"" of tens and 
hundreds ; to combine hundreds a^d units we write a cipher 
in the place of tens, &c. Thus three himdred and three is 
expressed in figures by placing a cipher in the place of tens, 
as follows : 303 ; three thousand and three, by placing two 
ciphers in the place of himdreds and tens, as in the follow- 
ing expression : 3003 ; and three thousand and thirty by 
writing ciphers in the place of hundreds and units, thus : 
3030, &c. 

2. Combine in one number 5 "thousand and 7 units ; 

6 himdred and 4 units ; 7 hundred and 4 tens ; 3 hun- 
dred and 7 tens ; 3 thousand and 5 tens ; 5 units a|id 6 
thousand ; 8 tens and 7 thousand ; 5 units, 4 tens, and 7 ' 
thousand ; 2 tens, 7 s units, and 6 thousand ; 7 units and 

7 hundred ; 8 tens, 8 hundred, and 3 thousand ; 4 thou- 
sand, 6 units, and 5 tens ; 3 uniis, 7 tens, 8 himdred^ and 
] thousand ; 8 hundred and 5 thousand ; 9 tens and 3 

16. How may hundredB and units, thousands and units, &c, be 
combined in one number f To combine thousands and units, where 
do we write ciphers ? where to combine hundreds and units f 
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thoBBMid ; 5 units and 9 hundred ; 9 units and 9 thoa^ 
sand. 

§ 17* — 1* Were we to proceed, we should next form a 
fifth series by the introduction of a fourth cipher, removing 
the significant figures 1, 2, 3, 4, &c., one place still fiirther 
to the left, and thereby again increasing the value of each 
in a tenfold ratio, by which they become 1 ten thousand, 
(10000,).2 ten or 20 thousand, (20000,) 3 ten or 30 thou- 
sand, (30000,) 4 ten or 40 thousand, (40000,) &c. 

2. Then again by a similar addition, — ^that is, by the in- 
troduction of five ciphers, these same figures become hun- 
dreds of thousands ; — ^viz., 1 hundred thousand, (100000,) 
2 hundred thousand, (200000,) 3 hundred thousand, 
(300000,) 4 hundred thousand, (400000,) &c. Advan- 
cing a series higher still, and millions are obtained,— ex- 
pressed by writing six ciphers on the right of the figures, 
1, 2, 3, 4, &c., viz., 1 million, (1000000,) 2 million, 
(2000000,) 3 miUion, (3000000,) kc. 

% 18c — 1. "We learn from the previous remarks, that the 
first or right-hand figure of any number of figures, is 
units; the second from the right, tens ; the third, hundreds; 
the fourth, thousands ; the fifth, tens of thousands ; the 
sixth, hundreds of thousands ; the seventh, millions, &c. 
Also that the local value of any figure depends upon which 
of these places it occupies. The simple tens of thousands are 
written 10000, 20000, '30000, &c ; the simple hundreds of 
thousands, 100000, 200000, 300000, &c ; the simple mU- 
lions, 1000000, 2000000, 3000000, &c., and units, tens, 
hundreds, thousands, &/C., are combined with these, by 
placing each figure in the place bearing its own name ; — 
that is, units in units' place, tens in tens' place, hundreds in 

17. How many ciphers required to form another series ? How 
would the figures 1, 2, 8, <&&, be affected ? In what ratio would their 
value be increased ? What do they become ? What do the signifi- 
cant figures become by the introduction of five ciphers ! What is 
obtained by a series stul higher ? 

18. What is the first or right-hand figure ! the second ? the third ! 
the fourth I the fifth 9 the sixth 9 the seventh f Upon what does the 
local value of the figmre depend ? How are simple tens of thousands 
written ? Hundreds of thousands \ MiUion&\ 
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hundreds' place, &g. The fellowing taUe Aowu the sela- 
tive place of each denomination : 




7 4 



2. This number is analyzed as follows : — 4 units, 7 tens, 
6 hundred, 9 thousand, 8 tens of thousands, 7 hundreds of 
thousands, and 3 million, and read in the reverse order, viz., 
3 million, 7 hundred and 89 thousand 6 hundred and 74. 

3. The same order of increase continues as we advance 
from the right to the lefl, through the denominations higher 
than millions. Advancing from miUions, these denomina- 
tions are millions, tens of millions, hundreds of millions ; 
billions, tens of billions, hundreds of billions ; trilHons, tens 
of trillions, hundreds of trilHons ; quadrillions, tens of quad-> 
ril lions, hundreds of quadrillions ; quintillions, tens of quin- 
tillions hundreds of quintilUons, &c. 

COMPLETE NUBCBRATION TABLE. 



i ^ i 

si I i 

HP '^ s 

o^ o 3 




9 §1 S 

n ^ H » Fi n 

6 2 4, 7 4 6, 






4. This table by no means contains all possible denomi- 
nations. They may be continued to almost any extent; 
but the above embraces sufficient for aU practical purposes. 
Indeed it is seldom that we employ more than nine of the 
figures in the above table. 

How are the seyeral denominations combined f How is the given 
number analyzed .? How read f What is the order of increase for the 
higher denominations ? What are the denominations ? Are all de- 
nominations embraced in the table t How far may they be oontin- 
ued/ 
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g 19* A practical exercise will conclude numeration. 
What number is produced by combining in one expression 
6 tens, 5 units, 7 himdred, and 8 thousand? by combi- 
ning 5 thousand, 3 units, 6 tens, 6 hundred, and 2 tens 
of thousands ? 4 tens, 8 tens of thousands, 6 units, and 5 
hundred ? 5 hundred, 9 thousand, and 9 imits ? 3 units, 
5 hundred, 7 thousand, and 9 tens of thousands ? 2 hun- 
dred, 2 hundreds of thousands, and 5 units ? 5 tens, 8 tens 
of thousands, and 9 hundred ? 6 thousand, 5 tens, 6 units, 
and 5 million ? 5 tens of millions, and 8 tens of thou- 
sands ? 5 units, 6 tens, 7 hundred, 8 thousand, 9 tens of 
thousands, and 1' milhon ? 3 milhon, 3 units, and 8 tens ? 

5 hundreds of thousands, 3 units, and 7 tens ? 4 hundred, 

6 tens of thousands, 8 tens, and 1 unit ? 9 units, 3 hun- 
dred, 7 tens of thousands, and 9^ million ? 8 thousand, 
5 units, 6 hundreds of thousands, and 7 teas ? 9 tens, 8 hun- 
dred, 7 tens of thousands, 9 tens of millions, and 6 units ? 4 hun- 
dred, 7 tens 8 tens of thousands, 5 units, and 7 thousand ? 

' The above and the preceding exercises of a similar char- 
acter, should be written down by the pupil upon the 
slate. The more successful way for him to operate will 
be, first to write down a table similar to the following, 
and then write down the several denominations in their 
appropriate places, and fill the intermediate, imoccupied 
places with ciphers. Let it be required to write down the 
following denominations and determine the number pro- 
duced, viz., 7 tens, 8 hundred, 9 ten& of thousands, 4 units, 
and 9 hundreds of thousands. The following is the appro- 
priate work : — 



i i i 

111 







3 <2 

M S fiQ M as >i 

OS ® 3 ^ zi 

1^1 1^§ l^i 

tii 111 3ii 

R^^ n^n R^s 




990 




19. What is the more successful voy ot e;s^T«%%\&^ ^^ ^osss^toRS^ 
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ADDITION. 

i 20» — 1. Addition consists in uniting two or more num- 
bers into one. 

2. Of numbers representing particular objects, only those 
expressing the same kind of objects can be added so as to 
form one jiumber. 

. 4 21 • — 1. The folloiving table of Addition requires to be 
•first made perfectly familiar. 

2. The addition of any two or more numbers is indi- 
cated by the following character, viz., + ; that one num- 
ber equals another number ; or one set of numbers, another 
set of numbers, is indicated by two parallel lines written 
thus : =. The character -f* is read^i^, (meaning more,) 
and the character = is read equals, ' 
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TABLE. 




1+ 0= 1 


2+0-2 


3+ 0- 3 


4+ 0= 4 


1+ 1= 2 


2+ 1= 3 


3+ 1= 4 


4+ 1= 5 


1+ 2= 3 


2+ 2= 4 


3+ 2= 5 


4+ 2= 6 


1+ 3= 4 


2+ 3= 5 


3+ 3= 6 


4+ 3= 7 


1+ 4= 5 


2+ 4= 6 


3+ 4= 7 


4+ 4= 8 


1+ ,5= 6 


2+ 6= 7 


3+ 5= 8 


4+ 5= 9 


1+ 6- 7 


2+ 6= 8 


3+ 6= 9 


4+ 6=10 


1+ 7= 8 


2+ 7= 9 


3+ 7=10 


4+ 7=11 


14- 8= 9 


2+ 8=10 


3+ 8=11 


4+ 8=12 


1+ 9=10 


2+ 9=11 


3+ 9=12 


4+ 9=13 


1 + 10=11 


2+10—12 


3+10=13 


4+10=14 


1 + 11=12 


2+11 = 13 


3+11 = 14 


4+11 = 15 


1+12=13 


2+12=14 


3+12=16 


4+12=16 



* 20. What is addition! What nmnbers only can be added? How 
is the addition of nombers indicated ? How is the equality Of nmn- 
ben iadicated t How is + read \ How ia = read ? 
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5+ 

5+ 1 

5+ 

5+ 

5+ 

5+ 

5+ 

5+ 

5+ 8 

5+ 9 

5+10 

6+11 

5+12 



2 
3 

4: 
5: 
6: 
7: 



: 5 
: 6 
: 7 
: 8 
: 9 
10 
11 

12 
13 
14 
15 
16 
17 



6+ 

6+ 1 

6+ 

6+ 

6+ 

6+ 

6+ 

6+ 

6+ 8 

6+ 9 

6+10 

6 + 11 

6+12 



2: 
3: 
4: 
5: 
6: 
7: 



: 6 
: 7 
:'8 
: 9 
:10 
:11 
:J2 

13 
14 

:15 

16 
17 

18 



7+ 

7+ 1 

7+ 

7+ 

7+ 

7+ 

7+ 

7+ 

7+ 8 

7+ 9 

7+10 

7+11 

7+12 



2: 
3: 
4: 
5: 
6: 
7: 



: 7 

: 8 

: 9 

:10 

:11 

12 

13 

14 

15 

16 
17 
18 
19 



8+ 

8+ 1 

8+ 

8+ 

8+ 

8+ 

8+ 

8+ 

8+ 8 

8+ 9 

8+10 

8+11 

8+12 



2: 

3: 
4: 
5: 
6: 
7: 



: 8 
r 9 
:10 
:11 
:12 
:13 
:14 
:15 
:16 
:17 
:18 
19 
20 



9+ 0= 



9+ 
9+ 
9+ 
9+ 
9+ 
9+ 
9+ 
9+ 8 
9+ 9 
^9+10 
9+11 
9+12 



1: 
2: 
3: 

4: 
5: 

6: 
7: 



9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 



10+ o=ia 

10+ 1=11 
10+ 2=12 
10+ 3=13 
10+ 4=14 
10+ 5=15 
10+ 6=16 
10+ 7=17 
10+ 8=18 
10+ 9=19 
10+10=20 
10+11=21 
10+12=22 



11 + 
11 + 
11 + 

11 + 
11 + 
11-h 
11 + 

11 + 

11 + 

11 + 
11 + 10 

11 + 11 
11+12 



0: 
1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 



:11 
:12 
:13 
:14 
:15 
:16 
:17 
:18 
:f9 
20 

21 
22 
23 



12+ 

12+ 1 

12+ 

12+ 

12+ 

12+ 

12+ 

12+ 

12+ 8 

12+ 9 

12+10 

12+11 

12+12 



2: 
3: 
4: 
5: 
6: 
7: 



:12 
:13 
:14 
:15 
:16 
:17 
:18 
:19 
20 

21 
22 
23 
24 



MENTAL ARITHMETIC. 

§ 22» Mental Arithmetic consists in performing operations 
without slate or pencil, the work being done in the mind. 
The following numbers are to be added mentally before 
commencing the sums designed for the slate. 

NoTB TO TiACHBRs. - Scliolan should be drilled on this and Ihe preeediag 
table till erery answer becomes a matter of intuition. 



22. In what does mental arithmfiUfi Q(!IEa\&\i\ 
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What is the amount of 






1 and 1? 


2 and 1? 


3 and 1 ? 


4 and 1? 


1 and 3? 


2 and 3? 


3 and 3 ? 


4 and 3? 


1 and 2? 


2 and 2? 


3 and 2 ? 


4a.nd 2? 


1 and 5? 


2 and 5? 


3 and 5? 


4 and 5? 


1 and 4 ? 


2 and 4? 


3 and 4? 


4 and 4? 


1 and 7 ? 


2 and 7? 


3'and 7? 


4 and 7? 


1 and 6 ? 


2 and 6? 


3 a.nd 6 ? 


4 and 6? 


1 and 9? 


2 and 9? 


3 and 9 ? 


4 and 9? 


1 and 8? 


2 and 8? 


3 and 8? 


4 and 8? 


1 and 11? 


2 and 11? 


3 and 11? 


4 and 11? 


1 and 10 ? 


2 and 10 ? 


3 a.nd 10 ? 


4 and 10 ? 


1 and 12 ? 


2 and 12 ? 


., 3 and 12? 


4 and 12 ? 


5 and 1? 


6 and 1? 


7 and 1? 


Sand 1? 


5 and 3? 


6 and 3? 


7 and 3? 


8 and 3? 


5 and 2? 


6 and 2? 


7 and 2? 


8 and 2? 


5 and 5? 


6 and 5 ? 


7 and 5? 


Sand 5? 


6 and 4? 


6 and 4 ? 


7 and 4 ? 


8 and 4 ? 


5 and 7? 


6 and 7? 


7 and 7? 


Sand 7? 


5 and 6? 


6itod 6? 


7 and 6? 


Sand 6? 


d^and 9? 


6 and 9? 


7 and 9? 


Sand 9? 


5 and 8? 


6 and 8? 


7 and 8? 


8 and 8? 


5 and 11 ? 


6 and 11 ? 


7 and 11? 


Sand 11? 


5 and 10 ? 


6 and 10 ? 


7 and 10 ? 


8 and 10 ? 


5 and 12 ? 


6>and 12 ? 


7 and 12 ? 


Sand 12? 


dand 1? 


10 and 1 ? 


11 and 1 ? 


12 and 1? 


dand 3? 


10 and 3? 


11 and 3? 


12 and 3? 


9 and 2? 


10 and 2 ? 


11 and 2? 


12 and 2? 


9 and 5? 


10 and 5 ? 


11 and 5? 


12 and 51 


9 and 4? 


10 and 4? 


11 and 4? 


12 and 4? 


9a.nd 7? 


10 and 7? 


Hand 7? 


12 and 7? 


9 and 6? 


10 and 6? 


Hand 6? 


12 and 6? 


9 and 9? 


10 and 9? 


11 and 9? 


12 and 9? 


9 and 8? 


10 and 8? 


Hand 8? 


12 and 8? 


9 and 11? 


10 and 11? 


11 and 11? 


12 and 11? 


9 and 10 ? 


10 and 10 ? 


11 and 10? 


12 and 10 ? 


9 and 12? 


10a.nd 12? 


11 and 12? 


12 and 12? 



\ 
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§23. What 


, is the amount of 




1, 3, and 2 ? 


2, 7, and 3 ? 


5, 3, and 4 ? 


6, 5, and 7 ? 


2, 3, and 3 ? 


3, 6, and 4 ? 


7, 6, and 6 ? 


6, 5, and 8 ? 


3, 4, and 5 ? 


4, 2, and 6 ? 


8, 4, and 2 ? 


3, 8, and 7 ? 


5, 1, aiid2? 


8, 3, and 2 ? 


5, 9, and 3 ? 


4, 6, and 9 ? 


4, 2, and 6 ? 


4, 6, and 5 ? 


6, 7, and 4 ? 


6, 3, and 8 ? 


1,7, and 4? 


7, 3, and 4 ? 


8, 1, and 7 ? 


1, 9, and 7 ? 


3, 2, and 5 ? 


9, 4, and 5 ? 


2, 4, and 6 ? 


8, 4, and 6 ? 


4, 5, and 3 ? 


8, 5, and 3 ? 


3, 6, and 9 ? 


5, 4, and 7 ? 


5, 7, and 2 ? 


7, 8, and 2 ? 


5, 4, and 3 ? 


3, 6, and 7 ? 


4, 9, and 3 1 


4, 6, and 7 ? 


4, 2, and 7 ? 


6, 8, and 3 ? 


8, 2, a.nd 4 ? 


3, 9, and 2 ? 


6, 4, and 5 ? 


3, 7, and 4 ? 


7, 3, and 7 ? 


2, 9, and 6 ? 


9, 3, and 4 ? 


4, 8, and 5 ? 


8, 5, and 4 ? 


2, 5, and 8 ? 


6, 8, and 7 ? 


6, 7, and 4 ? 


6, 2, and 4? 


3, 6, and 7 ? 


5, 6, and 8 ? 


5, 8, and 6 ? 


5, 3, and 5 ? 


4, 5, and 8 ? 


4, 6, and 8 ? 


4, 9, and 6 ? 



§ 24c — 1. James has 3 cents in one pocket and 4 in an- 
other. How many in both ? 

2. George has 4 shillings and finds 3 more? How 
many has he now ? 

3. An orange oosts 5 cents, a lemon 4 «ents. How mndi 
will both cost ? 

4. Susan has 6 apples and Jane has 8. How many have 
both ? 

5. Jane has 6 oranges and Lucy has 9. How many have 
they both? 

6. There are 7 cherries in one cluster ai^d 8 in another. 
How many in both ? 

7. There are 6 scholars in one class and 9 in another. 
How many in both ? 

8. Edward has 8 cents and George 9. How many have 
both? • 

9. Joseph has 1 1 marbles and James 8 How many have 
both? 

10*. Samuel caught 8 fishes and Joseph 9. How many 
did both catch ? 

11. A boy having 10 marbles bought 5. How many did 
he then have ? 
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12. Paid 9 dollars for a coat and 7 dollam for a pair of 
bootft. How much for both ? 

13. Paid 11 dollars for a watch and 6 dollars fi>r a chain.. 
How much for both ? 

14. Paid 9 shillings for one book and 7 for another. 
How many shillings for both ? 

15. Paid 8 dollais for a coat and 5 dollars for a hat. 
How many dollars for both ? 

16. Paid 10 cents for a top and 9 cents for a ball. How 
many for both ? 

17. Paid 7 cents for a speller and 12 cents for a primer. 
How many for both ? 

18. Paid 9 cents &r a reader and 8 c^ts for a table-book. 
How many for both ? 

19. James performed It sums and George 8. How many 
did both perform ? 

20. Jane spelled 12 words and missed 5. How many 
' were pronounced to her ? * 

21. Samuel spelled 8 words and missed 9. How many 
were pronounced to him ? 

22 . Joseph performed 1 1 sums and Samuel 9 . How many 
did both perform ? 

23. John has 5 apples and gave away 11. How many 
had he at first ? 

24. Sold 7 yards of calico and 1 1 yards of muslin. How 
many yards of both ? 

25. Sold 6 bushels of apples and 9 bushels of potatoes. 
How many bushels .of both ? 

26. Bought 7 acres of land of A., 4 acres of B., and 5 
acres of 0. How many acres did I buy ? 

27. Paid 9 dollars for a coat, 5 dollars for a pair of pan- 
taloons, and 3 dollars for a vest. How much for all ? 

28. Charles performed 7 sums on Monday, 8 sums on Tues- 
day, and 9 sums on Wednesday. How many in the three 
days? 

29. James has 9 marbles, John 6, and Peter 8. How 
many marbles have they all ? 

30. What is the amount of 7, 8, 9, and 5 ? 

Note. In adding the numbers of the following Table, add the 10b only and 
pl^oe a cipher on the Hg-ht of their sum. 
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§ 2Sc ADDITION TABLE. — TcHS Only, 



10+ 0= 10 


20+ 0= 20 


30+ 0= 30 , 


10+ 10= 20 


20+ 10=. 30 


80+ 10= 40 


10+^20= 30 


20+ 20= 40 


30+ 20= 50 


10+ 30= 40 


20+ 30= 50 


30+ 30= 60 


10+ 40= 50 


20+ 40= 60 


30+ 40= 70 


10+ 50= 60 


20+ 50- 70 


80+ 50= 80 


10+ 60= 70 


20+ 60- 80 


30+ 60= 90 


10+ 70= 80 


20+ 70= 90 


30+ 70=100 


-10+ 80= 90 


20+ 80-100 


30+ 80=110 


10+ 90=100 


20+ 90=110 


30+ 90=120 


10+100—110 


20+100 — 120 


30+100=130 


10+110=120 


20+110=130 


30+110 = 140 


10+120=130 


20+120—140 


30 + 120=150 


40+ Ot= 40 


50+ 0= 50 


60+ 0= 60 


40+ 10= 50 


50+ 10= 60 


60+ 10= 70 


40+ 20= 60 


50+ 20= 70 


60+ 20= 80 


40+ 30= 70 


50+ 30- 80 


60+ 30= 90 


40+ 40= 80 


50+ 40= 90 


60+ 40-100 


40+ 50= 90 


50+ 50-100 


60+ 50=110 


40+ 60=100 


5X)+ 60=110 


60+ 60-120 


40+ 70=110 


50+ 70-120 


60+ 70=130 


40+ 80=120 


60+ 80=130 


60+ 80=140 


40+ 90=130 


50+ 90=140 


60+ 90=150 


40+100=140 


50+100=150 


60 + 100=160 


40+110—150 


50+110- i60 


60+110=170 


40+120=160 


50+120=170 


60+120=180 



70+ 0= 70 
70+ 10= 80 
70+ 20= 90 
70+ 30=100 
70+ 40=110 
70+ 50=120 
70+ 60=130 
70+ 70=140 
70+ 80=150 
70+ 90=160 
70+100=170 
70+110=180 



80+ 0= 80 
80+ 10= 90 
80+ 20=100 
80+ 30=110 
80+ 40=120 
80+ 50=130 
80+ 60=140 
80+ 70=150 
80+ 80=160 
80+ 90=170 
80+100=180 
80+110=190 



90+ 0: 
90+ 10: 

90+ 20= 

90+ 30: 
90+ 40: 
90+ 50: 
90+ 60: 
90+ 70: 
90+ 80: 
90+ 90: 

90 + 100: 



: 90 

100 
110 

:120 

130 
140 
150 
160 
170 
180 
190 
^^^^ 
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§ 26* What is the amount of 

10, 30, and 20 ? 80, 70, and 501 ' 50, 30, and 80 ? 

20, 40, and 50 ? 80, 10, and 90 ? 60, 70, and 40 ? 

30, 60, and 20? 70, 70, and 20? 70, 90, and 20? 

60, 30, and 70 ? 80, 40, and 90 ? 100, 80, and 10 ? 

80, 10, and 20 ? 90, 30, and 50 ? 40, 50, and 20? 

10, 90, and 50 ? 50, 70, and 20 ? 80, 30, and 10 ? 

80, 10, and 70 ? 60, 10, and 80 ? 100, 60, and 30 ? 

40, 90, and 20 ? 40, 50, and 110 ? 80, 70, and 50 ? 

50, 80, and 70 ? 50, 60, and 120 ? 20, 30, and 90 ? 

60, 20, and 30 ? 80, 70, and 90 ? 100, 60, and 110 ? 

40, 50, and 80 ? 60, 70, and 100 ? 70, 80, and 50 ? 

30, 90, and 40 ? 40, 50, and 90 ? 60, 10, and 100 ? 

70, 80, and 30 ? 50, 40, and 80 ? 60, 70, and 50 ? 

30, 90, and 70 ? * 50, 40, and 90 ? 60, 10, and 120 ? 

60, 80, and 70 ? 50, 90, and 80 ? 70, 30, and 20 ? 

80, 90, and 70 ? 90, 30, and 110 ? 10, 60, and 90 ? 

20, 90, and 90 ? 30, 80, and 50 ? 80, 70, and 50 ? 

§ 27* In combinmg the following tens, add the Jigures 
only which occupy tens' place, then place a cipher on the 
right of the amount* 

1. James has 30 cents, and John 20. How many have 
both ? 

Explanation. 30=3 tens, and 20=2 tens ; and 3 tens 
+2 tens=5 t^s, or 50. (§ 4.) 

2. In a certain school there are 30 boys and 10 girls. 
How many scholars ? 

3. James has 30 marbles and John 20. How many 
have both ? 

4. If a horse cost 40 dollars, and a cow 20, how many 
will both cost ? 

5. In one basket there are 50 apples, and 40 in another. 
How many in both ? 

6. In one basket there are 60 apples, and 50 in another. 
How many in both ? 

7. Bought of one man 20 pounds of butter, of an- 

27. How oombine t«i8 9 
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other 30, and of a third 40. How many poondi did I 
buy? ^ 

8. John gave a pow man 50 cents, James gave him 40 
cents, and Joseph 10 cents. How many did they all give 
him ? 

9. There are three sheepfolds ; one oi which contains 70 
sheep, another 50, and the third 30. How many sheep in 
the three folds ? 

10. James has 30 cents, John 90 cents, and WilUam 40 
cents. How many have they all ? 

11. Of three "rolls of ribbon, one contains 10 yards, 
another 40 yards, and another 60 yards. How many yards 
in the three rolls ? 

12. Having 70 dollars in my pocket, I borrowed 50 more, 
and collected 20 due me. How many }iad I then ? 

13. How many are 10. 20. and 30 ? 60, 80, and 90 ? 

14. How many are 10, 30, and 50 ? 50, 70, and 30 ? 

15. How many are 20, 50, and 60 ? 40, 80, and 20 ? 

16. How many are 30, 70, and 50 ? 50, 70, and 70 ? 

1 7. How many are 70, 60, and 20 ? 30, 90, and 70 ? 

18. How many are 20, 90, and 50 ? 40, 80, and 90 ? 

19. How many are 30. 10, and 80 ? 50. 10. and 90 ? 

20. How many are 50, 80, and 30 ? 60, 20, and 80 ? 

21. How many are 90, 10, and 60 ? 30, 30, and 90 ? 

22. How many are 70, 40, and 50 ? 40, 70, and 70 ? 

23. How many are 60. 70, and 80 ? 50, 70, and 90 ? 

24. How many are 70, 80, and 90 ? 70, 60, and 70 ? 

§ 28t In adding the following tens and units, first add 
the tens, and then unite the units with the tens. (§ ?<.) If 
more than one number of units are given, unite them into one 
number ; then join the tens of this number, if any, to the 
previous tens. 

1. A boy has in one of hi^ vest pockets, 20 cents ; in the 
other, 30 cents ; and in a pantaloons pocket, 9 cents. How 
many cents has he ? 

Explanation. 2 tens +3 tens=5 tens, or 50 ; and 5 
tens, or 50-H9 units=59, Ans. (§ ^.) 

, 28b How combiiie tens and xmiUt 

3 
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2.- How inany/aw 20^ cents,' 50 c€/ii% mnd> 5 cents? 3.' 
30 cents, 50 cents, and 8 cents ? 4. 40^ cents, 70 cehtsi; 
and 8 ce(nts ? 5: 30 cents, 50 cents, and 7 cents ? 6. 80 
cents, 60 cen4», and ^ cenUft 7. 50 oen^, 70 ts^li;, and 5 
cents ? 

8. How manf are^ 60, 30, and 7 ? 9/ 20, 70, and 8 ? 
10.40, 90,and'3? 11. 70,80i«iid4? 12. = 60, 90, 'and 
7 ? 13. 50, 70, and 7 ? 

14. If I biiy 50 yards of ribboit of A; 70 yaMd of B, 6 
yards of C, and 8 yards of D., how tfiany yairds do I buy? 

Exi»LANATrcrN." 50 ==5 tens, and 70 i= 7 tens ; again, 
6 "unit8+8 unitB==14"ahit8, or 1 ten and 4 units ; then 5 
tens+7 tens+1 ten+4 units=13 tens and 4 units ==134;' 
Ms. 

15. If I buy a horse for 70 dollars, a saddle for 30 dol- 
lars, a harness for 9 dollars, and a bridle for 3 dollars, how 
much do the whole cost me ? 

16. How many are 10, 20, and 5 ? , 5, 9, 8, and 80? 

17. How many are 30, 40, and 7 ? 7, 7, 6, 50, and 60 ? 

18. How many are 50, 60, and 1 ? 9, 5,4, 40, and 80 ? 

19. How many are 70, 80, and 4 ? 7,'6, 3, 90, and 10 ? 

20. How many are 60, 50, and 9 ? 90, 8, 56, and 6 ? 

21. How' many are 60, 30, 7, and 5 ? 5, 80, 7/and 60 ? 
22; How many are 50, 90^ 9, and 5 ? 9, 7, 20, and 70 ? 

23. How many are 60, 70, 8, and 7 ? 8t), 70, 6, 3, and 4 ? 

24. How many are 70, 50, 6, and 9 ? 50, 90, 7, and 8 ? 

25. How many are 50, 90, 7, and 7 ? 60, 7d, 9, and 1 ? 
26.^H6w many are 30, 70, 7, and 3 ? 8, 70, 9, and 9(f'? 

§ 29^« To add niunbers larger than 10, and not consisting 
of 10s, resolve the given numbers into the tens and units of . 
which they severally are composed ; then unite the tens and 
units, as at § 28t 

1. What is the amount of 25, 33, and 15 ? 
Explanation. 25=2 tens and 5 units ; 33=3 tens and 

3 units ; and 15=1 ten and 5 units ; and 2 tens+3 tenli+ 
1 ten=6'teiis ; also, 5 units+3 umts-|r5 unit8=13 units=^^ 
1 ten and 3 units ; and finally, 6 tens +1 ten+3 unit8=7 ' 
ten8+3 units=73. 

2, What is the amoiimt of 15, 26, and 34 ? 
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3. What; is the amount ef 17, 63, and, 91 ? 

4. What is 4lq amount of 21, 58, and 42 ? 
5.finiat,isth9 amount of .33, 44, and 55 ? 

6. What is the amount of 28, 56, and 91 ? 

7. What is the amount of 43, 59, and 84 ? 

8. What is the amoru^t of ^2, 67, and 18 ? 

9. What is the amount of 37, 48, and 63 ? 

10. What lis the amount, of ,18, 88, and 62 ? 

1 1. What is the amqiint of 6i3, 91, and 35 ? 

12. What, is the amqunt of 18, 23, ^ 51 ? 

13. Wjiat is t^ amomt of 19, 36, and 76 ? 

14. What is (he. a^nount of 26, 54, and 39 ? 

15. What is the amount of 12, 62, and 72 ? 

16. What is the amount of 33, Ol/?md 79 ? 

17. Whatis the ajmount of 18, 27, and 67 ? 

18. What is tl^e amount of 28, 43, and 58 ? 
] 9. What jis the amount of 59, 64, and 81 ? 

20. What is the funpunt pi 73, 59, and 47 ? 

21. What |is jthe, amount of 44, 62,^and 85 ? 

22. How maDy;a^ 13. 85, and 97 ? 81, 56, and 43 ? 

23. How many axe 27, 69, and 67 ? 44, bb, and 66 ? 

24. How manyajre 39,,58, and 79^? 49, 57, and 73 ? 

25. Hmf.Toml are (77, 83, and 59 ? 56,i83, and 47 ? 

26. How many are.. 83, 59, and 27 ? 54, .39, and 66 ? 

27. Howi many are 43.: 76,. and ^^ ? 47, .81, and 72 ? 

28. -How. many are 66, 43, and 67 ? 22; 59, and 68 ? 

29. How many are 99, 21, and 38f ? 54, 62, and 37 ? 

30. How manyvare 86, &8, and i^ ? 45, 73, and 96 ? 

§ 80.— 1. Howmanyare,gp,\5, 7, 8,,and'9? 

NoTK. Roaolre all niiin}>ei:8 larger than 10 into the tens and nnita of which they 
ve compoaed, hefora adding; then »dd the tena and \aAiA aeparately. 

2. How many are 7, 27, 5, 6, and 8? 

3. How many are 5, 6, 7,-5,- and 45 ? 

4 . How many ^a^re 16, 8, 5, 4, and 36 ? 

5. Hqw many axe 8 , 5, 7, 6 j and 21? 

6. Howpiany are 27, 6, 5, 4, and 11 ? 

7. How n^any are 1, 5, 3, 7, and 77 ? 



80. Into what are numbers to he leeoUed^beiQkX^ «ddms^\ 
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.« 

8. How many are 3, 46, 8, 7, and 9 ? 

9. How many are 6, 7, 81, and 15 ? 

10. How many are 18, 28, 1, 16, and 5 ? 

11. How many are 71, 56, 7, 8, and 9 ? 

12. How many are 81, 4, 17, 9, and 12 V 

13. How many are 15, 6, 9, 8, and 17 ? 

14. How many are 9, 8, 7, 6, and 54 ? 

15. How many are 16, 17, 8, 9, and 66 ? 

16. How many are 5, 9, 7, 6, and 57 ? 

17. How many are 9, 4, 3, 2, 1, and 85 ? 

18. How many are 17, 28, 33, 6, and 9 ? 

19. How i!hany are 83, 57, 6, 5, 7, and 8 ? 

20. How many are 17, 37, 5, 9, 6, and 7 ? 

21. How many are 7, 6, 3, 2, and 30 ? 

22. How many are 5, 4, 6, 5, and 33 ? 

23. How many are 46, 8, 7, 5, and 22 ? 

24. How many are 45, 8, 4, 12, and 13 ? 

25. How many are 37, 4, 5, 7, and 6 ? 

26. How many are 12, 13, 6, 8, and 4 ? 

27. How many are 2, 4, 6, ,8, and 88 ? . 

28. How many are 80, 8, 6, 4, and 2 ? 

29. How many are 4, 6, 8, 7, and 81 ? 

30. How many are 33, 7, 5, 9, 6, and 21 ? 

31. How many are 42, 3, 5, 16, and 8 ? 

32. How many are 63, 3, 5, 7, and 81 ? 

33. How mdny are 11, 13, 6, 7, and 39 ? • 

34. How many are 3, 4, 5, 6, and 78 ? 

35. .How many are 18, 19, 4, 6, 8, and 1 ? 

36. How many are 1, 77, 5, 6, 8, and 4 ? 

37. How many are 3, 16, 29, 6, 7, and 9 ? 

38. How many are 42, 51, 6, 7, 8, and 5 ? 
- 39. How many are 39, 5, 6, 7, 81, and 7 ? 



WRITTEN ARITHMEHC. 

§ Sl« Arithmetic is said to be zaritten when performed 
by the aid of the slate and pencil. Written arithmetic is 
employed more especially when the numbers are large. 

31. When is arithmetic said to be written 9 When is written ^th- 
metic employed ? 
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SIMPLE ADDITION. 

§ ,32i— :!• Additioa consbtfl in collecting several numbers 
into a single number, embracing the units, tens, huxidreds, 
thousands, &c., of the several numbers. 

2. The number obtained by adding several numbers to- 
gether, is called the anumnt. 

-8. 'The acraition of two or more numbers into one, is ex- 
pressed by the sign -f, called pLu%. The addition of 5, 19, 
-and 8, is thus expressed : 5+19+8 ; and when added, the 
work is thus expressed : 5+19+8= 32.* This operation is 
thus read : 5 plus 19 are 24, and 24 plus 8 are 32. (§ 20.) 

4. Only numbers expressing things of the same kind, can 
-be joined together, so as to form but one number. If 7 repre- 
sents a number of apples, and 8 a number of oranges, when 
^ded, their sum will express neither apples nor oranges ; 
for, while it will be composed of 15 umts, (1 ten and 5 
units,) 7 of these units wUl still be apples, and 8 oranges. 
When two such numbers are joined, their sum simply ex- 
presses the wumbenyf objects, without any regard to their kind, 

&XJLE FOR ADDITION. 

WtU^ the severed nimbers vrith units standing under 
units, tens under tens, hundreds under hundreds, ^c., and 
add the several columns of figures separately, commencing 
taith the right hand. In adding the units, if they 
amount to more than 10, add the 10s to the coUimn of 
IQs, setting down the units only ; in adding the cokmm 
of lOSf add the lOs of that coittmn to the cdumn cf 
1 OOs ; and in. adding the cdwmn of hundreds, add the 

■ - " ■ ' ) ' 

«82. In what does addition consist ? What does the nnmber ob- 
tained oontaial What is the number obtained called t How is ad- 
-dki^i expressed t Wliat is the sign called! •How is an operation 
read! WhatnumRrs canbeadd^f Illustrate. When such* num 
ben are joined, what does their sum express 9 How write numbers 
.for additioa t How add the several columns t If the units amount 
to more than 10, what is done f What, if the tens amount to more 
than lot And the hundreds to more than 10 1 ^ How write 
down the amount of each column? How write down the unit figure 
of each column ? 

3* 
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lOs to the cdumn of 1000s; and so on, to the left-hand 
cohimn, of which lorite doum the whole amount, 

Nora. The unit flgare of the amount of each colmnn must be written down at 
the foot of the column, and that one only ; except at the Ufp4tand column, where 
the lahUo anunaU must be written down. 

§ 83. What is the amount of 2543, 4285, 6456, and 3523 ? 

J 9 i a I fi^t write down these numbers with 

^ ^ ^ I units under units, tens under tens, hundreds 

4 2 8 5 under hundreds, &c., placing units first on 
6 4 5 6 ^^® ^g^^) vnih. tens next to units, hunr 

3 5 2 3 cLreds next to tens, thotcsands next to 

hundreds, &c. I first add the column of 

16 8 7 units, and find that the figures of that col- 

umn amount to 17=1 ten and 7 units. The 7 units I write 
down, and add the 1 ten to the column of tens. I next 
add the column of tens, and find that with the 1 ten brought 
from the column of units, it amounts to 20 tens, and as this 
makes just 2 hundred, and no remainder, I write down a 
cipher at the foot of the column of tens, and add 2 to the 
column of hundreds. Then adding the column of hundreds, 
I find it amounts to 18, including the 2 brought firom the 
column of tens. Writing down the 8, I add the 1 ten= 1 
thousand, to the column of thousands, and adding that 
column, find the amount to be 16, the whole of which I 
write down, this being the last lefl-hand column. 

§ 34« — 1 . By carefully studying the above example and its 
explanation, the nature of addition will be clearly under- 
stood. Each column it will be observed, is added separate- 
ly, and the right-hand figure of the amount written down, 
while its left-hand figure is added to the next column. This 
is the invariable mode of procedure with each column but 
the last ; of this the whole amount is written down. 

83. How write down the numbers? Wliid!& column add first? 
Which figmre of the 17 write down, and which carry forward to 
the next colomn ? The column of tens amomits to 20, which figure 
write down, and which carry forward ? <&c. 

84. How is each column added ? Which figure of the amount writ- 
ten down ? What is done with the left-hand ^gare I Of which col 
umD 2B the whole amount written down ? 
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2. The folhoivniig exercise will familiaiize the echolar with 
writing down the several amounts of the columns he adds 
up. 

3. If a column of figures amounts to 17, which figure do 
you write down^and which add to the next column? 
Which write down, and which carry forward when the fig- 
ures of a colunm amount to 25 ? to 33 ? to 18 ? to 47 ? to 
59? to 27 ? to 35 ? to 46 ? to 545 to 63 ? to 71 ? to 89 ? 
to 54 ? to 96 ? to* 84 ? to 66 ? to 28 ? If the whole 
amount of a column he only 7, what is done ? if it be 3 ? 
if it be 5 ? if 7 ? if 6 ? if 4? if 9 ? if any figure of units 
only ? Which is writte^ down and which carried forward 
to the next column, if a column amounts to 50 ? to 60 ? to 
87? to 96? to 83? to 90? to 95? to 76? to 84? to 79? 

The scholar will now proceed to add the foUowing sums : 

(1.) (2.) (3.) (4.) (5.) (6.) 
2345 4567 6435 6135 4567 3574 
4632 5321 3542 3844 5678 86^3 

(7.) (8.) (9.) -(10.) (11.) (12.) 

5465 4680 5678 4563 6658 5612 

4538 1357 5867 6458 7743^ 3456 

3462 9468 2956 4596 5564 7890 

(13.) ' (14.) (15.) (16.) (17.) (18.) 

9876 6459 4685 6666 7777 5556 

5432 3784 3765 7777 8888 9999 

1089 5678 4268 8888 9999 88 8 8 

(19.) (20.) (21.) (22.) (23.) 

8989 5678 24689 39567 45678 

7878 6789 34674 45678 12645 

6767 9868 95673 98764 63179 

(24.) (25.) (26.) (27.) (28.) 

56789 34653 46808 34756 34567 

3657 1 27956 54327 45683 45964 

45636 43637 45678 56394 37156 

26547 36871 64361 67545 46271 



;32 jismmQi^' 

(29.) (ao,) (31.) m) (33.) 

6 7 8 9 r5 6 78 9 .6.4^6:7 7 5 SS * .>4 5 6 7.8 

70529 38754 43155 31564 56789 

f3,47 15 48,57,3 6347 8 .23,7,5.1 :9j87.56 

63 8 46 .6 7^56 9 5 9.6 7.4 5 6.3.40 8 7 56,4 

3 2 5 9 3 /4 2,67 8 3 2.2 6 3 6 7 3 8>9 ,3 2 1 0<5 



(34.) (35.) ^ (36,) (37) 

^63 67^ 6 34 5 6,7 8 34 7 5.6 7.5 9 63.^ 

657657 564633 543754 .37637,5 

■476583 856734 .465676 647568 

'37 59 6 7 667 7 88 6 7 87 9,4 33 7594 

143 8 7 54 ^7 7 8 844 109630 - 46 3 742 



(38.) (39.) (40.) (41.) 

66 5 53 3 45678 9 8 75 46 7 56 7 89 

•3.377 88 -375696 375974 680246 

^567890 '268752 695785 426873 

4 45566 4 5637 4 46 757 7 596847 

593784 556974 . 345678 456752 

'33 93 5 3 9 13957 -3 54214 44 6 6 8^ 



(42.) (43.) (44.) (45.) 

86:67 6 9 7 8 4.69 4. '7^63 7 2 5566i7 7 

475 674 ^6 7435 67 38 5«6 8 8 990 

t3 5 6 7 4 5 4 6 7 5 7 8 4 6 7 5 94 2 244 6 6 

6 563 7 5 .675789 66372<6 337786 
786.954 456785 ,463752 556677 
87 5 6 97 V 5 63 8 6 64 3 7 89 345 67 8 

• ■ . w . \ f , - . 

-^^■^^"^^^^^^^^"^^■^ ^■^^-^^■■^B->^iM.q^M_^ ^^^tmrnmata^i^mmi^^tm^^imm ^m^^^mm^i^^^m^^mmm'mmmmm 

k . ♦. i « . • 4 N« . ..^ • • ^* ■W < 

(46.) ' (47.) . .(48.) (4,9;) * 

347968 a7 5678 ^73 27 1 5 6 3742 

7 4 6657 .875912 375647 467588 
457 86 9 3:74 5 6^8 6 4 6676 466789 
107 66 3 ,2 37 5 94 .6 7 643 8 27 5 6 46 
4 563 7 .6 7,6 9 7^1 ;8 3 4^.67 ^7 89 56 
2567 3 8 24 6 8 1:2 3 5 6721 673066 
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(50.) (51.) (52.) (53.) 

463785 678904 6 358 

576378 35946 87 45657 

425927 4567 654 2358 

386742 785 2738 546579 

387569 69 46957 365667 

667788 8 965738 583002 



(54.) (55,y (56.) (57.) 

600006 777777 8 3 7 5 iS 4 893574 

591073 666666 903675 7856 

36744 888888 678649 86459 

7658877 5555 5.5 377967 9^2345 

766544 444444 456789 123456 

302070 999999 310952 389741 

345678 876543 783646 875415 



(58.) (59.) (60.) (61.) 

967345 878673 998877 123456 

387569 566887 556688 654321 

456832 467896 998756 987654 

675786 338956 789568 241789 

556677 795319 985676 674139 

668866 864231 305097 441122 

889989 967564 379518 889944 

127581 19 4 2 5 7 314253 763912 



§ 35t The following sums are to be added in the usual 
maimer, and also by couplets, triplets, &c., as indicated by 
the brackets. The amounts of the first addition by couplets, 
triplets, &c., are again to be added in the same manner, till 
the whole amount is expressed in a single sum. The two 
results may then be compared, and if the work has been 
rightly performed, they will be found exactly to correspond. 
The object of the following sums is to secure extensive 
exercise in adding. 

Y 



84 
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1= 81442| 
=128202) 



=116 2 6 6 



8 6 7 6 4 

46678 

27668 

96689 ' 

76887 -_iKOft^o 

7 646 6 1:=^^'"*^ 

6JZ898 

47867 

96678 

84667 

76679 

48966 

68766 



do 



046441 



|.=268608j 



=4782621 



64668 
1028018 



=180240) 
=119644) 



=299884 



249877 



^=649761 



^=1028018 



=118424 



The jbUowiiig amns inay be added by triplets, as fiur as 
practicable, and also in the ordinarjr^ manner, and the results 
compared. 



~ (2.) 
3 5768 
.4 9 6 7-4 

5 6 978 

8 2567 

6 95 68 
,47639 

776 6.9 
83594 
54695 
38789 
5 4 6 8 9 

9 5 6 3 8 
.48675 

37 9 58 
48769 
31153 
55331 
1 1355 



(3.) 

8 9 576 

9 5 6 7 8 
42754 
3 97 86 
,5 8 9 64 
,47699 

3 1978 
42678 
59564 
46895 
37569 
i4 5 6 78 
7 78 69 
44 6 68 
7 89 56 
93195 
91957 
91573 



. (4.) 

.36856 

,55387 

55874 

4 5 678 

6 7 5 9.4 
9 5678 

7 6 6:5 7, 
59886 
38756 
6 7.5 6 8 

.5 8 6 8.9' 
9 9 786 

,759 6 8 
56 7 8 9 
67896 
95674 

5 6767 
78989 



(5.) 
;5.6.8 9 7 
♦7 1 2 5 6 
.34 6 78 
6 7895 
7,6 6 5 7. 
34 5 67 

8 7.5 6 3 
42798 
95679 
6756^^5 

!43167 
74 7 87 

;.8 6 4 2 6 
456 7 5. 
36 78 9 

9 7 531 
3 8758 
'87669 
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The Mtowing sums may be added by quadruplets. 



(6.) 
687 5 6 

42786 

67 87 5 

41329 

7 5738 

45 8 75 

64375 

56 86 7 

9 56 43 

3 8 379 

5 6 7 8 7 

56 873 

87567 

5 6 6 9 8 

5 6 7 9 6 

3 7 68 7 



(10.) 
895678 

5 3 7 8 6 4 

357675 

467867 

355886 

8756781 

596787 

567432 

678569 

595873 

678758 

9 6 7 5 6 

87 6375 

7 5 6968 

7 7 6 6 8 8 
856745 
987654 

8 7 5 6 4 3 
765432 
645321 






(7.) 
895781 

3 9 567 

67 6 95 

86747 

56879 

97 5 67 

13 4 5 6 

6 7 895 

45738 

8 7 6 5 4 

9 8 7 6 5 
67890 
46875 
37569 
49756 
56 7 89 

(11) 
5793451 

875648 

397586 

956428 

107469 

7569541 

8 6 7 4 3 2 
375675 
421098 
675469 
785695 
578168 
334455 
6677 88 

9 911 2 2J 
3 3 445 5 
6677 86 
9900 i 1 
2 23 3 44 
5 5 6 6 7 7 



J 



(8.) 
38756 

67896 

84676 

75967 

39751 

86769 

43 6 78 

95747 

36867 

7 5 9 6 8 

32759 

9 86 54 

73568 

75987 

4 6 8 7 5 

8756 9 

(12.) 
875437\ 
675677 
4 5 9 7 6 8 
387954 
499768 
97 53 101 
875678 
4 3 2 16 7 
783667 
437869 
7 816 9 5 
327876 
673597 
756789 
4 4 6 7 6 9 
3 7 6 7 5 8 
9 123 45 
678987 
564321 
468907 



3785 

8786 

2378 

4668 

3377 

9968 

8877 

7766. 

8867 

6655 

6 5 4 4 

4433 

8678 

7563 

46 7 8 

9875 

(13.) 
82596 
42679 
3 7 878 
96754 
75678 
87567 
96756 
57856 
37896 
66789 
89123 
56789 
37591 
78646 
67584 
59875 
37987 
54688 
67868 
77889 
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(14 
5783 
7759 
6596 
4567 
3789 
5810 
7789 
4321 
5903 
7531 
6786 
4387 
7459 
8756 
3678 
2759 
9175 
3687 
5466 
7596 
5387 
4867 
9567 
5768 



) 
45^ 

67 

38 

89 

67 

6 6 

56 

87 

21 

09 

75 

56 

67^ 

74 

56 

68 

64 

49J 

78 

24 

67 

59 

83 

37 



(15. 
7 8 6.9 
3875 
8675 
3781 
4868 
6897 
7895 
5678 
3678 
7496 
6781 
8765 
7567 
4567 
3567 
7568 
5678 
6688 
7210 
3745 
^789 
9920 
7654 
6789 



) 
45 

64 

59 

96 

76 

53 

64 

75 

56 

87 

75 

96 

83 

38 

89 

67 

67 

93 

98 

67 

18 

18 

38 

12 



(16.) 
756386 
967563 
586756 
789768 
321975 
6 875 9 8 
567898^ 
371964 
987658 
378765 
674395 
835676 
567837 
876758 
673768 
886677 
597564 
568779 
378^64 
559876 
328107 
917893 
567890 
901768 



(17.) 
886644 
997755 
547163 
186756 
943787 
871678 
5 678 3 4 
7 37 8 56 
438975 
567843 
789567 
387246 
687564 
752786 
395678 
763475 
646874 
567898 
759643^ 
378756 
897568 
776754 
327867 
567868 



NoTK. It will be remembered that the addition of these aums is to be effected 
both by finding the partial amounts aa illustrated by operation 1, (§ 35,) and alio 
by the ordinanr direct method. The results will in all cases correspond, and thus 
form a test of uie accuracy of the schoIar*s work, while at the same time it affords 
him eztensiye practice in Uie addition of numbers. 

§ 86* Cominnations by 10. The process of adding may 
often be greatly simplified. It is obvious &at when any 
number is to be increased by 10 or any number of 10s, its 
tmit figure remains unaltered, while that occupying ten's 
place is increased by the given' number of 10s. Thus, 67 
increased by ten becomes 77 ; by 2 tens, 87 ; and by 

86. By adding any number of IDs to a given number is the unit 
figure altered ? Hoy is the figure in ten's place affected } Illus- 
trate. ' 



3 tons, 97, kOr tham» in adding* ti^e pxaictiocNl eye taOl 
fWbdUy did^ft aumy <kv w" nwife mmben <i0hm9 «miin$d 
amu €quali)m arfmme l^ mA $M ihebt wanumit by Kh. 

The ibllenffJBg «anB -voU mt^re as aa exerase of adfing 
by lOs : 

(1.) ^ (2.) (3.) (4.) 

356745 875691 8235 6 7 778864 

754365 235419 287543 332246 

938471 987654 987654 123456 

172639 123456 123456 987654 

546756 759864 876543 334567 

564354 351246 234567 876543 

789164 859183 765439 917349 

32194 6 951927 345678 193768 

563764 345678 654321 8^1 7 5 63 

547346 765432 456789 293547 

973171 546719 345673 756945 

137 9 39 564391 765437 3 54165 

246813 789123 ^73128 982756 

864297 321987 437982 }28354 

135798 456789 566771 §76543 

975312 654321 ^$44339 234567 

467596 957369 $91294 398621 

643514 153721 219876 712489 

186491 666247 $25412 542316 

924619 483321 431375 5Q3362 

§^7t ConMncUiqm l>p 9. — Tbe kft-b^d figu^fe^ ef ftny 
number composed of two figures, ifi ma4e larger by 1, iwbeii* 
ever that number is iiacfeased ^y 9, while the ngh,t-hand 
figure: is diminished by 1 . This i^ true iu every c^bse, c^pcejp^ 
when the right-ha^d figure is 1. When this is the <^aae, the 
right-hw^ figure beecNmes 0, and the left-hand one is in- 
creased by 1 . 

Illustration. 27+9=36; 36+9=45; 45+9=54, 

Hence what may ba done ? 

87. When any niimher is increased by 9, how is the left-hand fi^e 
of that Basober «ffBoted I How the nght-hand l^ What ezoeption f 
Illustrate. ^ 



88 ABDXTIOM. 

&c. Here it h obvious that the sdditicSi of 9 to any niiih- 
ber is always pioductive of a unifonn result. Hence, when- 
erer the figures to be add«d can be formed into combinations 
of 9, the work is rendered easier by so comlnnii^g them. 

The following sums are given for the application of the 
above principle : - 

(1.) . (2.) (30 (4.) 

375463 567361 716456 123456 

624536 432638 283543 876543 

123456 711223 181712 282374 

876543 288776 818287 717625 

187916 456781 345678 564374 

812083 543218 654321 435625 

456861 123456 778811 817161 

543138 876543 221188 182838 

715611 272427 336644 513172 

284388 727572 663355 486827 

347954 182735 178257 567686 

652045 817264 821742 432313 

123456 571632 3 16185 556713 

876543 428367 683814 443286 

887T11 713518 561781 181*723 

112288 286481 438218 818276 

37 54 63 5 67361 716456 123456 

624536 432638 283543 876543 

123456 711223 181712 282374 

876543 288776 818287 717625 

54617^1 356411 571268 567316 

433018 441285 723721 422481 

785615 516171 356106 281761 

232232 242613 464712 546116 

In this section, add by 9s ccnistantly. A few of the lower 
figures in each column do not add by 9s. This is an ar- 
rangement necessary to prevent the amounts of several 
columns being uniformly the same. Make these simis a 
class exercise upon the blackboard — ^the whole class adding 
audiblj^ and in uiiiform movement. 
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(5.) '(6.) (7.) (8.) 

337189 734Q18 371653 741312 

662810 265381 628346 258687 

731122 345678 181607 511632 

268877 654321 818392 488367 

445671 713716 345613 133567 

554328 286283 654386 866432 

716151 567181 734371 711334 

283848 432818 265628 288665 

716980 713547 717273 171918 

283019 286452 2827^6 828081 

776644 234567, 467856 673161 

223355 765432 532143 326838 

861354 817191 376757 123671 

138645 182808 623242 876328 

237164 671761 123456 i7l781 

762835 328238 876543 828218 

337189 734618 371563 312345 

662810 265381 628436 687654 

731122 345678 181607 781160 

^68877 654321 818392 218839 

445671 713716 347613 718112 

554328 286283 652386 281887 

456241 361362 058070 21?345 

54 3 8 28 62 84 35 821828 685655 

140710 201003 706376 560360 

50 83 7 6 586 76 2 18 2401 218476 

^MM^iaMBB^^B^HMMMM M^^va^BMa^Hw^^MBH^ «M«MB«vw^MM^B^HMMMi« ^mmt^tmim^'^m^m^^^mma^ 

% 38f — 1. Combinations by 8. — The right-hand figure of 
any number consisting ofitwo figures becomes less by 2, 
whenever that number is increased by 8, unless the right- 
hand figure be 1 which then becomes 9; while if any 
change take place in the left-hand figure, it becomes greater 
by 1. 

2. A change always does take place in the lefi-hand fig- 
ure whenever the right-hand figure is greater than 1. 

88. When a number conaistizi^ of two figures is increased by 8, 
what change takes place in the nght-hand figure f What in the left t 
When does a cfaaoge take place in the le£trhsuid.^i^^\ 



Add the following Combinations of 6. 

(1.) (2.) (3.) (4.) 

^75456^ iiS4$i iliSS6 I67d45 

dl24df. liSiSi (57753* 721543 

77^553 *67I8S 7*3321 532731 

112335 3317(^5 135567 3^6157 

703403 27^167 283153 I4l5l5 

18548* dt^lil ^05735 747372 

517152 321515 117634 4.57681 

27173d 567273 771254 431207 

334761 334455 351762 345678 

554127 554433 537126 54321() 

137582 711612 537381 7l5l3l 

751366 177276 351507' 173757 

517633 313671 676462 345567 

371255 575217 212426 543^321 

417653 112233 7l3l57 706152 

47123^ 776655 175731 182736 

263457 226655 123456 765426 

625431 662233 765432 123462 

130284 f 170272 667744 223355 

758604 718616 221144 665533 

723278 345660 566766 511648 

165610 543228 322122 377240 

165618 343524 372522 357246 

622597 245573 616344 531642 

531714 47 8217 942331 67 0147 

146062 255632 012213 ' 218741. 

p * » I ■ *■ ■ k i f ■• ■ I I ^ ■ I I ■ I * ■ ■ I i l . I 

% 99f— '1. (^^ymhiaa^oas by numb^s kas Hsxk 8 «re pei- 
hafB unddsurable. The £>Uowing^ however,. eOiuiiting of 
numbers above 10, are worthy of attention. 

2. OomUncUions hy 11. — ^Eaoh of tibe figures of any 
number of two figures, is made larger by 1, whenv^iat 
number is inoreaned by U, exoept wh^ t^ rightrhand fig- 
ure is 9 : in whioh eas0, the 9 beootneB attd tiM le&^ha^ 
figure is increased by 2. 



89. How iA eachfenre of aanr ntiEuber of two figures iffMtted^hen 
mcreiisedbjlll wWezcep&oii? How thea aflyetod t 
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Aid the feUowing combinationB of 11. 

(1.) (2.) (3.) (4.) 

567894 987856 667788 .567845 

654327 234365 554433 654376 

456789 785428 375645 842768 

765432 43679 3 846576 379453 

846743 876543 593745 246864 

375478 345678 628476 975357 

262729 827262 837483 866789 

959492 -394959 384738 355432 

356873 637462 567874 246885 

•865348 584759 654347 975336 

539286 234567 887766 857788 

462935 987654 334455 364433 

996877 765432 774666 7^7890 

203163 376343 43 27 9 443967 

- I — — ^^— — ^— .———^-^ — ^— _^_^_-, 

§ 40f Combinations by 12. — When any number of two 
figores is increased by 12, the left-hand figure is increased by 
1, and the right-hand one by 2. The only exceptions are, 
when the right-hand figure is 8, or 9, in which case this figure 
becomes or 1, while the left-hand figure is increased by 2. 

(1.) (2.) (3.) (4.) 
446748 443358 834765 975337 
886584 889974 498567 357995 
339765 665544 844335 974743 
993567 667788 488997 358589 
339765 765544 876335 944743 
993567 567788 456997 388589 
993^56 987654 675678 456789 
339576 345678 657654 876543 
556677 876543 979893 567899 
776655 456789 353439 765433 
887766 567897 88997 7 67899 9 
445566 765435 443355 654333 
937543 898759 882536 769988 
342946 460647 505577 547582 

40. How is the left-hand figure of any number affected when that 
number is increased by 121 How the right-hand t What excep- 
tions !• How is it then ? 

4* 



42 adsehon. 

§ lit Combinatiam iy @t^ 9% and lOs^M^Ii iriU bo ob- 
served that in all these combinations the figures taken by 

eouplets amount to one of these numbers. (See § St, S7» 
88.) 

(L) (20 (3.) (4.) 

54367^ 785646 '/87164 ^56677 

345218 3^5466 323935 333333 

678567 453784 427846 789107 

321432 435104 57115 3 22183 3 

546787 567537 866785 567893 

56432 3 43 24 62 2 33 225 443217 

246756 754378 774466 897347 

642182 245621 32 5 634 11276 3 

573466 781567 78364^ 345778 

4265A3 309543 125255 7 64 331 

756784 676435 395674 567817 

3543 2^6 32466 4 615436 443292 

845672 778856 77881,1 778196 

265438 222232 222288 231903 

675934 167847 335566 678912 

435176 833262 764534 331198 

427564 756789 279567 775637 

572435 244321 721441 235472 

463752 867532 667734 , 556677 

425136 243368 343266 453423 

9137^6 756935 789813 756323 

1973^6 243165 111277 342766 

75678d 378789 825967 975310 

354321 522321 275132 134799 

387964 675677 421098 867432 

5031^6 4354 3 3 479812 2435 56 

107460 897586 678569 596787 

992426 213524 321430 514323^ 

875678 355886 357675 815678 

125210 655224 531214 194321 



§ 12f Combinatiom by 9s, lOs, and lls.-«-Let the 
work be strictly performed by combinations. (See § 36, 
87, 30.) 



(1.) (2.) (3.) (4.) 

637456 375678 756384 867567 

362543 624321 354726 333444 

817564 865643 567890 567895 

283645 246378 444329 454324 

728394 475961 861567 389756 

473626 646238 33844i^ 821345 

887569 8S4567 753186 987654 

324532 366654 347815 223346 

878179 634696 89675 4 789876 

132921 377423 314245 '212333 

7159656 563686 789345 674768 

^32445 448515 311775 545453 

676597 786329 8 97867 834567 

225414 335891 323232 367433 

t636d6 963456 579864 912345 

246523 236645 431157 188666 

638256 8687 54 8 68 475 758673 

S72844 353456 358 7^4 3635 4 8 

XS.) , (6.) (7.) (8.) 

978763 667788 864376 45 67 89 

232448 334422 347643 545432 

967437 667781 91546 6 6677 8 3 

&34774 844318 284654 454336 

675646 867890 973766 747364 

346363 454119 227435 254635 

786798 637456 123456 776644 

333411 864565 987543 44 5 4 65 

867696 687766 234567 567891 

343225 323454 885434 443319 

46781^5 786763 546567 869145 

633^46 233458 465643 331954 

766067 875678 893456 987543 

336934 334441 317544 233456 

ife34l6 678934 776655 789564 

696684 333276 433444 431445 

486789 813467 875463 789123 

743332 396544 346758 231876 



44 ADDITION. 

§ 4S« Combinations of 9b, 10b, lis, and 12s. (% 86, S7, 
W, 40.) — These references should be carefully studied before 
performing the sums. 

(1.) (2.) (3.) (4.) 

875673 891675 987543 123486 

345649 319457 344668 998545 

789223 87Q198 7891^3 781967 

4 33889 445934 341896 548143 

769642 238418 675654 873845 

443578 963894 345567 456367 

678922 867639 875466 345678 

453188 454693 336845 876634 

789346 789128 789678 987563 

531884 431983 542342 233539 

223456 223459 667788 168864 

898656 896873 554343 954146 

786475 . 756434 775675 818357 

335847 465678 546546 483 8 65 

987654 3 75673 837564 678346 

134657 745638 374668 453865 

(5.) (6.) (7.) (8.) 

786347 867643 846396 345678 

546845 364478 465634 667453 

437675 675674 756783 789654 

694354 64 4 6 48 464537 533467 

876543 759638 8675 6^.7 875676 

346569 551563 454565 437445 

191827 875437 678134 876543 

939384 356665 544996 445566 

678915 785639 467569 375675 

454386 547693 565443 9 5 4^55 

785643 786498 656677 867566 

446678 345632 446345 454463 

964759 868156 786567 378645 

337463 363954 543465 854656 

864678 786954 789167 7 8 6759 

467554 545356 543935 346571 



H 

§ ll« In «d£Sig the MtttMbg vimii, earn liionld be taken 

to unite them by combinattoBB aA far aa practicable. The 
labor of adding will be much diioiAishedj when this procesi 
is once made familiar^ 

(1.) (2.) r3.) (4.) 

678^64 345678 6769d6 676675 

347564 567696 766546 567656 

637156 676567 875107 467786 

694867 345676 836795 637895 

667768 €78678 437896 667788 

446756 456789 546783 991122 

345676 346764 598376 334455 

455789 378917 456789 667788 

678564 966356 986654 901234 

367180 766789 327566 567890 

786756 786798 971836 478643 

987654 468357 166467 676954 

321067 967642 336781 376645 

896765 671986 466786 678676 

432168 786761 785678 567839 

567891. 426606 ^36961 676546 

I r a I ' I I I I ■ 1 ■ m •» nil ■■ 

(5.) (6.) (7.)^ ^m 

684673 787695 876396 678367 

567691 467679 954676 863845 

34676 9 567636 87 5 677 766765 

475676 7667 5 4 786394 467663 

676745 456879 806743 678163 

567867 546697 766756 769109 

786467 967676 867665 613461 

976767 667567 786756 786967 

872637 376716 967867 467869 

866746 956786 410763 676346 

567375 764376 456769 961075 

676997 769378 567890 467645 

374769 123405 676901 566716 

786369 234560 789012 735676 

817636 304567 899123 466753 

756309 450708 901234 T^^T^^ 



T 



46 ADDcrzoif. 

BUSINESS APPLIOATIDN OF ADDITION. 

§ 15* Addition is employed in business transactions, to 
find the total value, weight, measure, or other numerical 
valuation of any specified number of objects, each object 
possessing its own specific value. 

In writing down the numbers tQ be added into one, 
especial care must be taken to place units under units, tens 
under tens, hundreds under hundreds, ^c. 

1. If an orchard contain 384 apple-trees, 263 pear-trees, 

782 peach-trees, and 179 plum-trees, how many trees are 

there in the orchard ? 

/ 

OPERATIOK. 

3 8 4=apple. 
2 6 3=pear. 
7 8 2=peach. 
179=plum. 

16 8= amount of all the trees in the orchard. 

Just such is the operation in every case ; — we take the 
numbers expressing the different objects, and write them 
under ecLch other, and then, commencing vdth the right- 
hand column, we add the given nurhbers together, so as to 
make a single number express aU the units, tens, ^c, of 
the several given numbers. 

2. A bookseller has 1678 geographies, 8789 histories, 
1378 grammars, 6789 arithmetics, 3796 testaments, and 
8793 miscellaneous books. How many books has he in his 
store ? Ans, 31223 books. 

3. In the year 1837 there emigrated to America from 
England, 36796 men, women, and children; from Scotland, 
3524 ; and from Ireland, 56334. How many came to this 
country from those three countries ? Ans. 96654. 

4. Iti the year 1842 the value of the exports from the 
state of Maine was $1018269 ; firom New Hampshire, 
$20979 ; from Vermont, $305150 ; from Massachusetts, 
$10186261 ; from Connecticut, $518210 ; and from Rhode 

- - - — - — I II ■ I - 1-^1 

45. For what is addition employed? What oare must be taken? 
What do we write down in every case of addition ? Where do we 
commence adding ? ' What do we do ? 
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Islaiid, $206989. What was the value of the exports of 
these six New England states for that year ? 

Ans, $12255858. 

Be careful in writing down these sums to plftoe units under units, 
tens under tens,.<iEC. 

5. The value of imports of the same states for the same 
year was, of Maine, $628762 ; of New Hampshire, $23921 ; 
of Tennont, $404617; of Massachusetts, $16513858; of 
Connecticut, $277072; and of Rhode Island, $274534. 
What was the value of all the imports of these states ? 

Ans. $18122764. 

6. The amount of shipping for the same states during 
the same year, was for Maine, 281930 tons; New Hamp- 
shire, 23921 tons ; Vermont, 4343 tons ; Massachusetts, 
494895 ; Connecticut, 67749 ; and Rhode Island, 47243. 

. What was their total tonnage? Ans. 920081 tons. 

7. The exports for the same year for New York, were 
$34^64080; for New Jersey, $16076 ; for Pennsylvania, 
$6820145 ; for Delaware, 37001 ; Maryland, $5768768 ; 
District of Columbia, $753923; Virginia, $4778220. 
What was the united value of exports, from these states ? 

Am. $52438213. 

8. The imports for the same states and year, were for 
New York, $60440750; for New Jersey, $19209; for 
Pennsylvania, $8464882 ; for Delaware, $802 ; Maryland, 
$4910746 ; District of Columbia, $119852 ; and Virginia, 
$545085. What was the united value of the imports of 
these states? ^;zs. $74501326. 

9. The shipping for these states was, for N. York, 518133 
tons; New Jersey, 60742 tons; Pennsylvania, 113569 tons; 

"Delaware, 10396 tons; Maryland, 106856 tons; District of 
Columbia, 17711 tons; Virginia, 47536 tons. , What was 
their total tonnage ? Ans. 874943 tons. 

10. The exports for North Carolina, for the year 1842, 
amounted to the sum of $387484 ; S. Carolina, $10036769 ; 
Georgia, $6862959; Alabama, $12854694; Louisiana, 

What are imports? (See dictionary.) What are exports? (See 
dictionary.) 



*8 ^p^mofi- 

$34236936 ; i»iio, $r99l95A ; HftMiUgan, $168289 ; Fkri- 
da, 1858850. ii%^ro4 th? Wti^vtftli»d of their exports. 

Am. $67391875. 

11. Required the total amount of imports for the same 
states, ^at ibr North Carolina being $252532 ; for South 
Carolina, $2058870 ; for Georgia, $491428 ; for Alabama^ 
$574651; Lpuisian^, $10673190; Ohio, $49^15.; Michigan, 
$138610 ; Florida, $190728. Am. $14384924. 

12. Required the total amount of tonnage fer the same 
states, that of NorUi Carolina being 31682 tons ; for South 
Carolina, 23469 tons; for Georgia, 16536 tons; Alabama, 
14577 tons; Louisiana, 144128 tons; Ohio, 24830 tons; 
Michigan, 12323 tons ; Florida, 7288 tons. 

Am, 274833 tons. 

13. What was the total value of the exports from all the 
states for the year 1842 ? (Unite the answers of sums 4, 7, 
and 10.) Am, $132085946. What the total value of im- 
ports? (Sums 5, 8, 11.) Am. $107009014. Also, their 
total amount of tonnage ? (Sums 6^ 9, 12.) 

Am, 2069857 tons. 

14. The population of Maine in 1840, was 502000 ; of 
New Hampshire, 284574 ; of Vermont, 25t?000 ; of Massa- 
ehusetts, 737699 ; of Rhode Island, 108830 ; and of Con- 
necticut, 309978. Required the total population of all 
these states. Am. 1^235081. 

15. At tha same date the population of New York was 
2428921; New Jersey, 373306; Pennsylvania, 1724023; 
Delaware, 78065 ; Maryland, 470000 ; Virginia, 1239797; 
District G^ Columbia, 43712. Required the total popula- 
tion of these states. Ans. 6357824. 

16. Required the total, population of the following states 
at the same date, "that of each being as ibUows : — ^viz., of 
North Carolina, 753419; of South Carolina, 594398; 
Georgia, 691392 ; of Alabama, 590756 ; of Mississippi. 
375651; Louisiana, 352411; Arkansas, 97574; of Ten- 
nessee, 829210 ; and of Kentuejcy, 779828. 

. Ans, 5064639. 

17. The total population of the following states at the 
above date is also required; that of Ohio being 1519464 ; 
of Michigan, 212267; of Indiana, 685866; of Illinois. 



476183 ; of IfiaBouri, 339702 ; of Florida; 54477 ; of 
Wiseonsm, 30945 ; and of Iowa, 43112. 

Ans^ 3362016. 

18. What i&the total population of all' the states men- 
tioned in the fonr preceding sums ? Ans. 17019560 

19. How many square miles are there in the New En- 
g^land states, that of Maine being 33000 ; New Hamp- 
shire, -9500 ; Vermont, 10000 ; Miassachusetts, 7800 ; 
Rhode Island, 1451 ; and Connecticut, 4800 ? 

An^, 66661. 

20. How many square miles in the following states, there 
being in New York, 46220 ; New Jersey, 7948 ; Pennsyl- 
vania, 46215; Delaware, 2068; Maryland, 10755; and 
Virginia, 65700 ? Ans, 178906. 

- 21. What is the united extent of the following states ; 
their individual extent being as follows : — ^Michigan, 60537 
square miles ; Ohio, 40500 ; Indiana, 35626 ; Kentucky, 
40023; Tennessee, 41752; Arkansas, 54617; Missouri, 
70^50; Uhnofe, 56506; Iowa, 173786; and Wisconsin, 
92930? .Am. 666327, 

22. There are in the libraries of Bowdoin College, 25590 
volumes; in the libraries of Waterville College, 8,100 vol- 
umes ; in those of Dartmouth College, 16500 volumes ; of Ver- 
mont University, 10000 volumes; of Middlebury College, 
7054 volumes ; of Norwich University, 1032 volumes ; of 
Harvard University, 82000 volumes; of Williams* College, 
9643 volumes ; of Amherst College, 16000 volumes ; 
College of the Holy Cross, 4220 volumes; of Brown's Uni- 
versity, 27520 volumes ; of Yale College, 4'7700 volumes"; 
of Trinity College, 9000 volumes ; and of the Wesleyan 
University, 11123. These colleges are all located in the 
Ndw England states. How many volumes are there then 
in all the colleges of New England ? An^. 275482. 

23. Maine has a school fund of $350000 ; Massachu; 
setts, of $850767 ; Rhode Island, of $61300 ; Connecti- 



Oan the scholar ascertain in which of the New England states 
each of these colleges is sitiuted? What is a school fundi Ann. 
Money drawing interest, which interest is appropriated to the support^ 
of comnKHi schools. Tlie character (I) is .placed hefore figures whea 
they represent dollars^' ^ 

z 
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out, of $2077641; New York, of $6491803; New Jer- 
sey, of $369278; Delaware, of $225000; Virginia, of 
$1488261; Georgia, $262300; Alabama, $1215381; 
Tennessee, $1346068; Kentucky, $1221819; Ohio, 
$1566931; Michigan, $500000; Indiana, $2195149; 
Missouri, $575666 ; and Iowa, $132909. The other states 
have no school fund. What is the amount of school funds 
owned by these several states ? Am, $20920275. 

24. ^How much Banking Capital has the State of New 
Hampshire, the following being the capital belonging to the 
several Banks of the State, viz. : Amoskeag Bank, $100000 
Ashuelot Bank, $100000 ; Belknap County Bank, $50000 
Cheshire Bank, $100000; Claremont Bank, $60000 
Connecticut River Bank, $9,0000 ; Derry Bank, $20000 
Dover Bank, $75000 ; Granite Bank, $100000 ; Great 
Falls Bank, $100000 ; Lancaster Bank, $50000 ; Lebanon 
Bank, $100000 ; Manchester Bank, $100000 ; Mechanics' 
Bank, $100000 ; Merrimack Co. Bank, $80000 ; Mechan- 
ic's and Trader's Bank, $110000; New Ipswich Bank, 
$100000; Nashua Bank, $100000 ; Piscataqua Exchange 
Bank, $200000 ; Bx>chester Bank, $100000 ; Eockingham 
Bank, $143000 ; Strafibrd Bank, $100000 ; and Winches- 
ter Bank $1*00000 ? ' Am. $2178000. 

25. There were exported from the United States during 
the year 1847, products of the sea, amounting to the follow- 
ing sums, viz. : dried codfish, $669629 ; pickled fish of 
various kinds, $136221; whale and fish oils, $1070659; 
spermaceti oil, $738456; whalebone, $671601 ; and 
spermaceti candles, $191467. What was the total value 
of these products ? Am, $3478033. 

26. The following are the exports of the sea from the 
United States for the year 1848, viz. : dried fish, $609482 ; 
pickled fish, $109315^ whale and fish oils, $552388; 
spermaceti oil, $208832 ; whalebone, $314107 ; sperma- 
ceti candles, $186839. Required the total amount of these 
exports. Am, $1980963. 

27. The following sums show the exports of the forest 
during the year 1847, viz. : of skins and furs, $747145 ; of 
ginseng, $64466 ; of staves, shingles, boards, and hewn tim- 
ber, $1849911 ; of other lumber, $342781 ; of masts 
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and span, $23270; of bark and dye-wood, $95355; of 
wooden manufactures, $1495924 ; of naval stores, tar, 
pitch, rosin, and turpentine, $759221 ; of ashes, pot and 
pearl, $618000. Required the total value of these exports. 

Ans. $5996073. 

28. The following sums show the value of the exports of 
the forest for the year 1648, viz. : of skins and furs, $607780 ; 

' ginseng, $162647 ; staves, shingles, boards, and hewn, tim- 
ber, $2429863 ; other lumber, $283433 ; masts and spars, 
$129760 ; bark and dye-wood, $164126 ; wooden man- 
ufactures, $2042694; tar, pitch, rosin, and turpentine, 
$752303 ; pot and pearl ashes, $466477. What is the 
total value of the exports of the forest for the year 1848 ? 

Ans. $7059083. 

29. Exports of animal products for the year 1847, viz. : 
of beef, tallow, hides, and horned cattle, $2434003 ; of but- 
ter and cheese, $1741770 ; pork, bacon, lard, and live hogs, 
$6630842 ; horses and mules, $277359 ; sheep, $29100 ; and 
woo], $89460. To what did the exports of animal products 
amount? Am. $11202534. 

30. The exports of animal products for - the year 1848 
were as follows, viz. : beef, tallow, hides, and horned cattle, 
$1905341 ; butter and cheese, $1361668 ; pork, bacon, 
lard, and live hogs, $9003272 ; horses and mules, $1^02;95 ; 
sheep, $20823 ; wool, $57497. Required the total value. 

Ans. $12538896. 

31. The following are the vegetable exports for the year 
1847, viz. : wheat, $6049350; flour, $26133811 ; Indian 
corn, $14395212; Indian meal, $4301334; rye meal, 
$225502 ; rye, oats, and other smaU grain and pulse, 
$1600962; ship bread, $556266; potatoes, $109062; 
apples, $92961 -, rice, $3605896. Required the total value 
of vegetables exported that year. Ans. $57070356. 

32. The same exports for the year 1848 were as fol- 
lows : wheat, $2669175; flour, $13194109; Indian corn, 
$3837483 ; Indian meal, $1807601 ; rye meal, $174566 ; 
rye, oats, and other small grain, $376572 ; ship bread, 
$619096 ; potatoes, $86277 ; apples, $88944 ; rice, 
$2331824. Required the total value of vegetable exports 
for the year 1848. A.m:%"i.^\^'^'^«^ 
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33. What ig tlie value of the following v^etabla prod- 
ucts exported duxing the year 1847, viz. : tobacco, 
$7242086; cotton, $53415848; -flax-seed, $1346; hqps, 
1^150654 ; brown sugar, $25483 ; and indigo, $10 ? 

Am, $60835427. 

34. The exports of the same articles for the year 1848 
were as follows : tobacco, $7551122; cotton, $61998294; 
hemp, $27657; flax-seed, $1584; hops, $17671 ; brown 
sugar, $8891 ; indigo, $1100. Required their total value. 

Am. $69606319.* 

35. Required the total value of the following amounts of 
manufactured articles exported in the year 1847, viz. : 
soap and tallow candles, $606798 ; leather boots and shoes, 
$243816 ; household furniture, $225700 ; coaches and carri- 
ages, $75369; hats, $59536; saddlery, $13102; wax, 
$161527 ; spirits from grain, $67781 ; beer, ale, porter, an4 
cider, $68114; snuff and tobacco, $658950 ; linseed oil 
and spirits of turpentine, $498110 ; and cordage, $27054. 

Am. $2705857. 

36. The following is the value of the same articles ex- 
ported in 1848, Required their total value. Soap and tal- 
low candles, $670223 ; leather boots and shoes, $194095 ; 
household furniture, $297358 ; coaches and carriages, 
$89963 ; hatSj $55493 ; saddleiy, $27435 ; wax, $134577 ; 
spirits from grain, $90957 ; beer, ale, porter, and cider, 
$78071 ; snufl* and tobacco, $568345 ; linseed oil and 
spirits of turpentine, $331404 ; and cordage, $29911. 

4»s. $2567832. 

37. What is the total value of the following firticles ex- 
ported during the year 1847, viz. : pig And bar iron, and 
uails, $168817 ; iron castings, $68889; aU manufactures 
of iron, $929778 ; spirits from molasses, $293609 ; refined 
4ugar, $124824 ; chocolate, $1653 ; gunpowder, $88397 ; 
copper and brass, $64980 ; and medicinal drugs, $165793 ? 

Am. $1906740. 

38. The following are the several values of the same 
articles exported during the year 1848, viz. : pig and bftr 
iron, and nails, $154036 ; iron castings, $83188 ; iron 
manufactures, $1022408 ; refined sugar, $253900 ; choco- 

late, $2207; gunpowder, $125263; coi^^r and brass. 
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$61468 ; spirits from molasses, $269467 ; medicinal drugs, 
$210581. Required the total value." Ans. $2182518. 

39. During the year 1847, there were exported the fol- 
lowing manufactured articles, viz. : printed and colored 
cotton fabrics, $281320 ; white do., $3345902 ; nankeen, 
$8794 ; twist, yam, and thread, $108132 ; other manufac- 
tures of cotton, $338375 ; also manufactures of flax and 
hemp, $5305 ; cloth and thread, $477 ; wearing apparel, 
$47101; combs and buttons, $17026; brushes, $2967. 
Required their total value. Ans. $4155399. 

40. The same articles were exported during the year 
1846, to the following amounts. Printed and colored cotton 
fabrics, $351169; white cotton fabrics, $4866559; nan- 
keen, $2365; twist, yam, and thread, $170633; other 
manufactures of cotton, $327479 ; manufactures of flax 
and hemp, $6218 ; cloth and thread, $495 ; wearing ap- 
parel, $574834 ; combs and buttons, $16461 ; brushes, 
$2160. Required the total value. Ans. $6318373. 

41. The following articles are enumerated amoi^g the ar- 
ticles exported during the year 1847, with their several val- 
ues, viz. : billiard tables and apparatus, $615 ; umbrellas and 
parasols, $2150 ; leather and morocco skins, $29856 ; fire- 
engines and apparatus, $3443 ; printing presses and type, 
$17431 ; musical instraments, $16997 ; books and maps, 
$44751 ; paper and stationery, $88731 ; paints and var- 
nish, $54115. Required their total value. 

Ans. $258089. 

42. The same articles were exported during the year 
1848 to the following amounts, viz. : billiard tables, $12 ; 
umbrellas and parasols, $2916 ; leather and morocco skins, 
$16463 ; fire-engines and apparatus, $7686 ; printing 
presses and type, $30403 ; musical' instruments, $88508 ; 
books and maps, $75193 ; paper and stationery, $78507 ; 
paints and varnish, $50739. Required their total value. 

Ans. $350447. 

43. The value of exports for the year 1847 of the fol- 
lowing articles, was: of vinegar, $9526; earthen and 
stone ware, $4758; manufactures of glass, $71155; tin, 
$6363 ; pewter and lead, $13694 ; marble and stone, 
%n220 ; gold and silver, and go>4-\caS, ^4?^.^^ \ %^\ %sn.\ ^- 

6* 
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yer coin, ^62620 ; artificial flowers and jewelry, $3126 ; xoo- 
lasses, $26959. What, was their total yaluel? 

-dns. $213689. 

44. The same articles were exported during the year 
1848 to the following amounts, viz.: vinegar, $13920; 
earthen and stone ware, $8512 ; glass manufactures, 
$76007; tin, $12353; pewter and lead, $7739; marWe 
and stone, $22466 ; gold and silver, and gold-leaf, $6241 ; 
gold and silver coin, $2700412 ; artificial flowers and jew- 
elry, $11217 ; molasses, $5563. Eeq^uired their total value. 

Am, $2864430. 

45. The value of exports for the year 1847 of the follow- 
ing articles, was : ' of trunks, $5270 ; brick and lime, 
$17623; salt, $42333; lead, $124081; variqus manufac- 
.tured articles, $1108984; other articles, $1199276; gov- 
ernment stores to the au^y irom New York, $326800 
Required their total value. Am. $2824367 

46. During the yeai^ 1848, the .expoistft of the ss^me ar 
tides, were: of trunks, $6126; brick and lime, $24174 
salt, $73274; lead, $84278; coal, $47112; ice, $75547 
various manufactured articles, $lf57828; other article^ 
$851383. Required their total value. Am. $2299722 

47. Required the total value of exports for the vear 1847 
(Add together the answers of ^ums 25, 27, 29, 31, 33, 35 
37, 39, 41, 43, and 45.) Am. $150646564 
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SXTBTEACTIOir. 

§ M* — 1. Subtraction consists in taking one number irom 
another number so as to find the diflere^ce between them. 

2. The subtraction of one number firom another is ex- 
pressed by a short horizontal line (— ) placed between the 
two numbers, and impljdng that the number placed on the 
nght is to be taken from the one on the left ; — ^thus the sub- 
traction oi 6 from 13 is expressed as follows : 13—6=7. 

46. What is Bubtraction ? How is subtraction expressed t What 
does Unnplyi 



^u^s^oscsov. 
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§ i7« soBTRMcnas TASLE.-^Umts mdy. 
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§ 48« MENTAL EXERCISES IN SUBTRACTION. 
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SUBTBAOTION. 91 

§ :49t — 1. Maiy lutd 5 books, and gave away 2. How 
many had she left ? 

2. James ha#6 apples, and gave away 3. How many 
had he left ? 

3. 8u8an had 7 oranges, and gave away 4. How many 
had she left ? 

4. Robert had 9 pennies, and spent 6 of them. How 
many had he left ? * 

5. William had 11 cents, and gave 7 for a book. How 
many had he left ? 

6. John had 13 marbles, and lost 6 of them. How many 
had he left ? 

7. Robert picked 11 apples ftom a branch of an apple- 
tree containing 16 apples. How many did he leave ? 

8. James is 17 years old, and Samuel 8. How many 
years is James older than Samuel ? 

9. A man bought a caw for 12 dollars, and sold her for 
18. How many dollars did he gain ? 

10. A. man haviog 17 sheep sold 7. How many had he 
left ? 

11. A boy having 21 cents spent 12. How many had 
he left? 

12. Paid $17 for a coat, and $8 for a pair of pantaloons. 
Hqw many more dollars did I pay for my coat than for my 
psuitaloons ? 

X3. A man bought 3 barrels of flour for $18, and sold 
one of them for $7. What did the two remaining barrels 
cost him? 
^14. 15 less 7 are how many? 24 less 12 are how many? 

15. 13 less 8 are how many ? 18 less 9 are how many ? 

16. 17 less 9 are how many? 19 less 7 are how many? 

17. 19 less 11 are how many? 17 less 8 are how many? 

18. 15 less 7 are how many ? 16 less 4 are how many ? 

19. 21 less 9 are how many? 13 less 8 are how many? 

20. 22 less 11 are how many? 11 less 8 are how many? 

21. 18 less 12 are how many ? 20 less XX are how many ? 

8 50« In subtracting the following lOs, sitbtract the fig- 
ure occupying the tens* place onlyt and write a cipher on 
the right of the resuU, 
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1. James having 40 cents, spent 20 cents. How many 
had he left ? 

Explanation. 40=4 tens, and 20=2 tens; and 4 tens 
— 2 tens=2 tens=20. 

2. 30—10 are how many? 70—20 are how many? 

3. 50—30 are how many?* 60—40 are how many? 

4. 40 — 10 are how many? 90 — 50 are how many? 

5. 70—40 are how many? 50—10 are how many? 

6. 60 — 30 are how many? 70 — 60 are how many? 

7. 80—50 are how many ? 90 — 70 acre how many ? 

If the larger of the two numbers consists of tens and units 
both, while the smaller consists of tens only, their difTerence 
is found by stibtracting the tens of the smaller nv/mJber from 
the tens of the larger number, and writing the units of the 
larger number on the right of the difference, 

8. A man having 36 sheep, sold 20 of them. How many 
had he left ? 

Explanation. 36=3 tens and 6 units, and 20 units =2 
tens, and 2 tens from 3 tens= 1 ten, and 1 ten and 6 Units 
= 16, Ans. 

9. 46—20 are how many? 19 — 10 are how many? 

10. 39—10 are how many? 71—60 are how many? 

11. 54—30 are how many? 83—30 are how many? 

12. 63—20 are how many?, 57—20 are how many? 

13. 76—50 are how many? 87—50 are. how many? 

14. 85—60 are how many? 49—10 are how many? 

15. 67—40 are how many? 66—50 are how many? 

When both numbers consist of units and tens, take units 
from units and tens from tens. If, however, the unit fig- 
ure of the smaller number is greater than that of the larger 
number, take that unit figure from 10, and add the differ- 
ence to the unit figure of the larger number ; then dimin- 
ish the 10s of the harger number by 1 m>ore than the lOs 
of the smaller nuanher. 

60. What is the direction for subtracting tens ? What is the rule 
ior ^subtracting tens only from tens and units ? What is the rule when 
both numbera con^i of units and tens) 
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16. From 43 take 17. 

Explanation. 7 iinitB cannot be taken fiom 3 units; 
therefore, take 7 £rom 10, and to the 3 left, add the 3 in the 
larger number> 43. This giyes 6 as the unit figure of the 
answer. Then increase the 1 ten of the smaller number, 
17, by 1, making it 2, and take the 2 from the 4 tens of the 
larger number. The difierence is 2 tens. Then, on the 
right of this, place the 6 units, and the true difierence is 
obtained, viz. 26. 



17. From 51 take 23. 

18. From 57 take 19. 

19. From 83 take ^5, 

20. From 67 take 25. 

21. From 83 take 52. 

22. From 71 take 56. 

23. From 85 take 38. 

24. From 29 take 14. 



25. From 93 take 58. 

26. From 87 take 67. 

27. From 73 Uke 68. 

28. From 69 take 33. 

29. From 88 take 79. 

30. From 73 take 54. 

31. From 29 take 13. 

32. From 56 take 47. 



SIMPLE SUBTRACTION, umtten. 

§ 51* — 1. It is obvWus from the definition of subtraction, 
(§ 46,) that only two numbers can be employed in the oper- 
ation, one of which is to be taken firom, or out of, the other. 
The one to be taken from the other is called the subtrahend, 
and that from which the subtrahend is taken is called the 
minuend J while the number obtained is called the remaiit- 
der. 

2. Figures can be subtracted one fix)m another when they 
repi'esent numbers merely. If, however, they are employed 
to express definite kinds of objects, they can be subtracted 
onty when both represent the same kind of objects ; that is, 
bushels can be taken from bushels, dollars from dollars, &c. ; 
but bushels cannot be taken from dollars. 

61. What is subtraction ? (8 46.) How many numbers employed I 
What is the one called ! What, the other t What the number ob 
tained t When can figures ba subtracted t When, if they express 
definite objects f 
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RULE FOR |UBTRACTi6N. 

WHte ddtrnt the ttt^- numbers; the smaUef ufid&t the 
larger i pUwmg tmits under units^ and tens under tisns\ 
and take each low&r figicre from that standing directly 
aikyve it» Whenever the^ lower figure is' larger than that 
above it, takethM louder figure from 10, and to the differ^ 
enceadd thetepper figure , remembering always; wherv^er 
an upper figitre is increased by 10, that the next lotoer 
figwre must be increased by 1, before it is taketif 'from' the 
figure above it. 

After the sum is perfoUdQed, the aceoracy of the operation 
is tested by adding the remainder to the subtrahend ; vhefi, 
if the work has been accurately performed, the sum of the 
tuH) wiU be the minuend, 

1. From 8667 take 3425. 

TVAfCfkKES}. 

Minuend 8 5 6 7 larger number. 
Subtrahend 3 4 2 5 smaller number. 

Remainder 5 142 

For this example no explanation is needed, each figure of 
the subtrahend being taken directly from the figure of the 
minuend standing above it. 

2. From 7328 take 4167. 

7 3 28=:rmin. 

4 1 6 7=:BUb. 



/« 



3 16 l=rem. 

Explanation. Taking 7 units from 8 units, 1 unit will 
remain, which is written down at the foot of the units' 
column. But 6 tens cannot be taken from 2 tens ; we 
therefore take it &om 10 tens, and to the remainder, 4 tens, 
we add the 2 tens of the minuend, and thus obtain 6 tens 
tQ be placed at the foot of the tens' column. • To compen- 
sate for the 10 we assumed in subtracting the tens, we add 
1 to the 1 hundred of the subtrahend, thus making it 2, and 
subtract the 2 from the 3 hun^lred of the minuend, and ob- 

Bepeat the rule. How is the accuracy of the work tested? 



et 



taak B temasader of 1 JbmMbed ht the lemauider. LaiAly, 
vm subtract the 4 thoasand of tim snbtniieiid from tlM 7 
tkoiuand of tiie mi]iu«iid, and dbtam a remainder of 3. We 
Urns obtain the total remaindef of 3161. 

VvtM* Tbe Minnilng of 10 Aroa iihkik to Mbtoaot flie lamtr flgire wk«a 
Uttgnr tiUB the Qgore Btanding abore it, ii oaUod borrowing 19. 

3. From 63614 subtract 45263, 



63814:3 

4 5 2 6 3=sub. 

tm » ■ . , ail I 

18 5 6 l=rem. 



I here say, 4—3=1, and 10—6= 
2+1=3, and 8-3=5; also 10—5 
finaUy, 4+1=5, and 6-5=1. 

4. From 875643 subtract 395456. 
^. From 396781 subtrapt 287884. 

6. From 987654 take 456789. 

7. From 876543 take -345678. 

8. From 687957 take 397668. 

9. From 596317 take 384567. 
^0. From 1073563 take 891563. * 

11. From 1364578 take 954631. 

12. From 3895716 take 1934564. 

13. From 8643769 take 4897654. 

14. From 7183456 take 1745694. 

15. From 7788996 take 6939li54. 

16. From 3344556 take 2617478, 

17. From 5566778 take 1956437. 

18. From 8811772 take 3456789. 

19. From 9076432 take 7819567. 

20. From 2345473 take 676921. 

21. From 8136741 take 5687345. 
28.- From 7891234 take 1234789. 
83. From 8315794 take 7186432. 

24. From 9108765 take 3890787. 

25. From 3076059 take 1849718. 

26. From 7867564 take 2948675. 



4, and 4+1=5 ; then 
=5, ifed 5+3=8, and 



Afis. 
Ans, 
Ans. 
Ans, 
Am. 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Afts. 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Am. 
Ans. 
Ans, 
Ans. 



480187. 

108947. 

530865. 

530865. 

290289. 

211750. 

182000. 

409947. 

1961152. 

3746115. 

5437762. 

849842. 

727078. 

3610341. 

5354963. 

1256865. 

1468552. 

2449396. 

6656445. 

1129362. 

5217978. 

1226341. 

4918889. 



What is stated in the notet 
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27. From 

28. From 

29. From 

30. From 

31. From 

32. From 

33. From 

34. From 

35. From 



4716359 take 
9162736 take 
789136r'take 
8867547 take 
8715643 take 
9182735 take 
1678909 take 
6813957 take 
8795643 take 



1975645. 

1928378.^ 

4986745. 

3956431. 

7146894. 

B197673. 

871964. 

2468035. 

6987869. 



Ans. 
Ans. 
Ans. 
Ans, 
Ans. 
Ans. 
Ans. 
Ans. 
Afis. 



2740714. 

7254358. 

2904622. 

4911116. 

1568749. 

985062. 

806945. 

4345922. 

1807774. 



§ 52* It is oflen desirable to have some test by which to 
try the accuracy of an operation. The more convenient 
test for subtraction is, to add the remainder, or difference 
between the two numbers^ to the smaller nv/mber or sitbtra* 
hend ; their sums mtcst eqiud the larger number or minit- 
end. . This is done on the obvious principle, that the dif- 
ference between ttoo numUkrs added to the smaller one must 
prodtice the greater. The proof of the -following sums is 
required. 

1. From 875956 take 387618. 



OPERATION. 



= i 



added 



2. From 

3. From 

4. From 
,5. From 

6. From 

7. From 

8. From 

9. From 

10. From 

11. From 



8 7 5 9 5 6 =minuend. 
3 8 7 6 18) = subtrahend. 

remainder. 



1= 



488338 

8 7 59 5 6=8ub.+rem. 

776356 take 631849. 
8971234 take 3897612. 
3876956 take 1973468. 
6071945 take 2809876. 
7389145 take 58943B7. 
6807901 take 4870309. 
9911234 take 1896475. 
5318796 take 2987654. 
8753104 take 6975367. 
6734689 take 3891968. 



and same as 

Ans. 
Ans. 
Ans. 
Afis. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 



minuend. 

144507. 

5073622. 

1902488. 

3262069. 

1494758. 

1937592. 

8014759. 

2341142. 

1777737. 

2842721. 



y 



52^ What is a conyeoient mode of proving subtraction t What 
must the sum of the remainder and subtrahend equal } On what 
principle is this done f 
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12. From 3896712 take 1838976. Am. 2057736. 

13.' From 3781895 take 1967846. Ans, 1814049. 

14. From 9123456 take 6543219. Ans. 2580237. 

§ 53« It often becomes necessary to subtract one num- 
ber £rom the sum of two, three, or more numbers. To 
do this, iirst add together the several numbers^ and make 
their stim a winuend^ £rom which sitbtra^ the given 
number. 

1. A man who had $350, receiyed from his neighbor 
$1869. He afterward paid away $847. How much had 
he left? ^w. $1372. 

It is obvious that $350+$1869=$2219 is the amount 
received ; and that $2219— $847=$1372. 

2. A man bought two farms adjoining each other, one of 
which contained 793 acres, and the other 968. From the 
two he sold 1680 acres. How many acres did he then have 
left? Ans. 81 acres. 

3. The following three sums of money were paid a mer- 
chant, viz.: $793, $1196, and $1749, of which he paid 
away $1999. How much had he left ? Arvs. $1739. 

4. A farmer raised 173 bushels of rye, 213 bushels of 
wheat, 136 bushels of com, and 93 bushels of barley. Of 
these several kinds of grain he sold 217 bushels. How 
many bushels had he left ? Arvs. 398 bushels. 

5. A man bought a farm for $3756, he then built a house 
and two bams which cost him as follows : the house, $1729, 
one bam, $1296, and the other $738. He then sold the 
farm and buildings for $9287. How much did he gain? 

Ans. $1768, 

6. A man went a journey of two days, traveling by steam* 
boat 167 miles, and by railroad 75 miles. On the first day 
of his return he traveled 187 miles by steamboat and rail- 
road, how many miles then remained for his second day's 
journey ? Ans. 55 miles 

7. A collector received on Monday, $1632 ; on Tuesday, 
$963; on Wednesday, $1897, and on Thursday, $1397. 

53. What is the process of subtracting one number from the sum 
of two or more numbers I • . ' 



H 

« IDs flien paid over $3674. Sbw iftticli mm left ia his 
kuids? jiffs. $2315. 

§ jl4« It i« fi«i|u^Uy naottwaijT ta wiibtrt^ the Vmm of 
two or more aiuiiben firom » sing^ auiahe^. Thui is d^^ 
by adding tk^ two or more numbers into one^ and making 
tMeir sum a fH^trahtnd, while the sin^ member fprmi 
the minuend, 

1. A dnyver honglit of A. a fiook of shoop ibr $729 ; of 
B. a drove of homed cattle for $2278 ; aad a second flock 
of sheep £>r $588. He drove them all to market, and these 
received for t^em $4689. How mnoh 4icl h» gain ? 

M$. $1094. 

The sum of $729 +$227 8+ $588 » $3595 must be sub- 
tracted from $4689 to obtain the*tni0 aUKwer^ 

2. A. received from B. $8756 ; from 0. $5749'; from D. 
$2986 ; and from E. $3371. He then bought a farm for 
$12856. How much did he have left ? Ans, $8006. 

3. Farmer A. raised 715 bushels of oats.'963 bushels of 
rye, 569 bushels of wheat, and 357 bushels of com ; while 
farmer B. raised in all, 3179 bushels of ^iyt- How many 
bushels did B. raise more than A. ? ' Ans. 575 bushels. 

4. Having in itiy possession $1396 ; I paid A. $473, B. 
$321, 0. $129, and D. $113. How many dollars had I 
left? Am, $360. 

5. A butchef dressed an ox which weighed 1473 pounds. 
His tallow weighed 83 pounds ; his hide, 68 pounds ; one 
of his fore-quarters, 298 pounds ; the other, 260 pounds ; 
vand one of his hind-quarters, 360 pounds. Required the 
weight of the other hind-quarter. Am. 404 pounds. 

6. A man having a journey of 1567 miles to perform, 
traveled Monday, 341 miles ; Tuesday, 299 miles ; and on 
Wednesday, 462. How far had he then to travel ? 

Ans, 465 mQes, 

7. A man having $7896, bonght a farm for $3280, on 
which he built a bam which cost him $796. He also bought 

64. How is the som of two or more Dumbera taken from a single 
numbert - 
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a horse for $115, a yoke of oxen for $93, and 5 cows for 
$158. How much money had he left ? Ans. $3454. 

8. A farmer raised 796 bushels of potatoes. Of these he 
sold 286 bushels, and fed out to his cattle 321 bushels. How 
many bushels had he left? Ans. 189 bushels. 

9. A man, whose property is valued at $9973, owes A. 
$1689, B. $2109, and C. $3087. How many dollars were 
left him, after his debts were paid ? Ans: $3088. 

§ 55t Whenever there are severi^ numbers, given, whose , 
amount is to be taken ftom the amount of several other 
given numbers, the former numbers must be added together 
for a stebtrahend, while the sum of the latter musf form 
a mintcend.; their difference will then be the number 
sought. 

1. A man received from A. $727 ; from B. $963 ; and 
from C. $842. He then paid D. $642 ; E. $753 ; and 
F. $599. How much had he left ? 

PERFORMED. 

727 642 then 2532=:cash receiyed. 

963 . 753\ 1994 = « paid out 

8^2 599 $538= " left in hand 

$2532= money $l994=money 
received. paid out 

2. A farmer has' three flocks of sheep, numbering as fol* 
lows: The first, 726; the second, 1137; and the third, 
921. How many will he have leA, afler selling A. 642, 
B. 379, and C. 596 ? Ans, 1167. 

3. If a farmer raise 376 bushels of oats, 576 bushels of 
com, 631 bushels of rye, and 227 of wheat, and sell 193 
bushels of oats, 287 bushels of com, 320 bushels of rye, and 
188 bushels of wheat, how many bushels of grain will he 
have left ? Ans. 822 bushels. 

4. There was e3q)orted from the United States in the 
year 1847, dried fish to the amount of $659629 ; pickled 
fish, $136221 ; and of whale and other fish oils,. $1070659. 

66. How proceed when the amoimt ot fteyei«i\. TixjS:^^^^ ^s^ Ha^jfe 
taken 6rom the amount of several other numbesi^X 

2A. 



66 VUBT8A0TID1I. 

In 1848, the yalue of the exports of the same articles ^rlu^ 
of dried fish, $609482 ; of pickled fish, $109315 ; and of 
whale and other fish oils, $552388. How much did the 
yalue of the exports of these articles for the year 1847 ex- 
ceed those of the year 1848 ? Ans. $595394. 

5. Of the products of the ferest there were exported in 
the year 1847, skins and furs to the amount of $747145 ; 
hewn and sawn timber, $1849911 ; and of other lumbef, 
$342781 . For the^ year 1848, the exports of the same were 

• valued as follows : fuui and skins, $607780 ; hewn and 
sawn timber, $2429863; and of other lumber, $283433. 
How much did the exports of these articles for 1848 exceed 
those of 1847 in value ? ^ Ans. $381239. 

6. In the year 1847, the following articles were exported, 
in value as follows : viz., masts and spars, $23270 ; oak 
and other barks, $95355 ; manufactures of wood, $1495924. 
The following were the exports of the same for 1848 ; 
viz., masts and spars, $129760'; oak and other Barks, 
$184126, and of wooden manufactures, $2042695. How 
much does the value of these exports for 1848 exceed that 
of the same articles for 1847 ? Am. $742032. 

7. The following animal products were exported in the 
year 1847, and valued as follows : beef, tallow^ hides, and 
homed cattle, $2434003 ; butter and cheese, $1741770 ; 
pork, bacon, lard, and live hogs, $6630842, In the year 
1848, the value of the same was as follows : beef, tallow, 
hides, and homed cfittle, $1905341 ; butter and cheese, 
$1361668; pork, bacon, lard, and live hogs, $9003272, 

- How much does the value of these exports for 1848 exceed 
that of the same articles for 1847 ? , Ans. $1463666. 

8. The following vegetable products were exported iu 
the year 1847, in value as follows: wheat, $6049350; 
flour, $26133811; and Indian com, $14395212. In the 
year 1848 the same articles were exported, in valiife as fol- 
lows: viz., wheat, $2669175; flour, $13194109; and 
Indian corn, $3837483. How much does the value of the 
exports of 1847 exceed those of 1848 ? 

Ans. $26877606. . 

9. The following were the exports of other vegetable prod- 
uctB for the fsame years: viz., fox \ke ']^««ii \S4T» IsxdiBii 
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meal was exported to the value of $4301354 ; fy^ meal, 
$226502 ; rye, oats, and o<iher (small grain, $1600962. For 
ike year 1848, Indian meal, $1807601 ; rye meal, $174566 ; 
rvG, oats, and other small grain, $376572. How much do 
the prodaets of 1847 exceed in value those of 1848 ? 

/ Am. $3769059. 

10. The exports of potatoes in 1847 were valued at 
$109062 ; of apples, $92961 ; rice, $3605896 : in 1848, 
<^ potatoes, $86277; apples, $88944; rice, $2331^24. 
How much did their value lor 1847^exoeed that of 1848 ? 

Ans. $1300874. 

1 1 . In 1847, the value of tobacco exported was $7242086, 
and that of cotton $53415848 ; while for 1848, the value 
of exported tobacco was $7551 1 22, and of cotton $61 998294. * 
How much do the exports of 1848 exceed those of 1847 ? 

Am. $8891482. 

12. During the yeaJr 1847, the value of flax-seed exported 
was $1346 ; of hops, $150654 ; bvown sugar, $25463 ; 
indigo, $10. During the year 1848, the value of the same 
articles exported was, flax-seed, $1584 ; hops, $17671 ; 
brown sugar, $8891 ; indigo, $1100. How much did the 
exports of 1848 exceed those of 1847? Am, $146247. 

13. The following articles of manufacture were exported 
dming the year 1847, to the following amounts : viz., soap 
and tallow candles, $606798 ; leather boots and shoes, 
$243816 ; household furniture, $225700. In 1848, the 
value of the same articles exported was, ci soap and tallow 
candles, $670223 ; leather IbooU and shoec^ $194095 ; 
household furniture, $297358. How much do the exports 

^ of 1848 exceed those of 1847 ? Am. $85362. 

14. During the year 1847, carriages of diflerent kinds 
were exported from the United States to the value of 
$75369 ; hats to the amount of $59536 ; and saddlery to 
the amount of $13102. For the year 1848, the exports of 
these articles were, of carriages, $89963 ; of hats, $55493; 
and of saddlery, $27435. How much did the exports of 
1848 exceed those of 1847 ? Am. $24884. 

15. Of the following articles during the year 1847, the 
exports were valued as follows : viz., of wax, $161527 ; 
Mpmtt distilled fiom grain, $611^1 \ d \jfc^\, ^^^ ^tv5ist.^ 



68 SUBTRACTION. , 

and cyer, $68114. Those of the year 1848 were valued 
as follows : of wax, $134577 ; of spirits distilled from grain, 
$90957 ; of beer, ade, porter, and cider, $78071. What is 
the value of the exports for the year 1848 over those of 
1847? Am, $6183. 

16. The value of snufi* and tobacco exported during the 
year 1847, was $658950 ; linseed oil and turpentine, 
$498110 ; cordage, $27054.' The value of the same artir 
oles for 1848 was, snuff and tobacco, $568435 ; linseed oil 
and turpentine, $31404; and of cordage, $29911. How 
much did the value of these exports of 1847 exceed those of 
1848? Am, $554364. 

17. Also of pig and bar iron, and nails for 1847^ the value 
of exports was, $168817 ; of iron castings, $69889 ; and of 
manufactures of iron, $929778. Of the same articles for 
1848, the exports were, of pig and bar iron, and nails, 
$154036 ; of iron castings, $83188 ; and of manufactures 
of iron, $1022408. How much did the value of these ex- 
ports, for 1848 exceed those of 1847 ? Am. $91,148. 

18. There was received from the Croton water- works, 
from Oct. 5th, 1842, to May 1st, 1843, $17838 ; from May 
1st, 1843, to 'May 1st, 1844, $91790 ; from May 1st, 1844, 
to May 1st, 1845, $118582 ; from May 1st, 1845, to May 1st, 
1846, $164532 ; from May 1st, 1846, to May 1st, 1847, 
$194551 ; from May 1st, 1847, to May 1st, 1848, $226551 ; 
and from May Ist, 1848, to June 31st, 1849, $234286. 
There was expended on the same during the same years, 
the following sums, from year to ^ear, viz.: $233198; 
$75411; $58433; '$53403; $71565; and $67062. 
How much were the receipts above the expenditures ? 

Am, $489058. 

19. The coinage of gold at the United States mint for 
the year 1845, was $3756447 ; of silver, $1873200 ; and 
of copper, $38948. That of 1846 was, of gold, $4034177 ; 
of silver, $2558580 ; and of copper, -$41208. How much 
does the coinage of 1846 exceed that of 1845 ? 

Am, $965370. 

Coinage means the act of coining or malring money of gold, silyer, 
and copper. 

20. The coinage of 1847 was, oi gol^, %1^11\Z'^^\ of 



sUver, $2374450 ; aad of copper. $61836. That of 1848 
was, of gold, $3775518 ; of silver, $2640050 ; and of cop- 
per, $46158. How much does the coinage of 1847 exce^ 
W of 1848 i Am. $16195951. 

31. The receipts intft the treasury of the United Stftfees 
feip the irgt quavter of the ywi 1847, w«r6 $6153826 ; fiur 
the- second qaaiter, $3641192; ibr the third quarter, 
$6319041 ; and Ibr the fourth quarter, $7633804. During 
^6 year 1848 the receipts wero as fellowi: first quarter, 
$11106337; ieeond qwter, $5379152; tkiid quarter, 
$9389092 ; fcyortk quavter, $5888567. How much do the 
receipts of tite ye^r 1848 exceed those of 1847 ? 

Am. $8009205. 

29. There wm paid ^m the treasury of the United 
Bbi^es daring the year 1847, for the support of light-houses, 
&c., the sum of $501018 ; for the survey of puhlie lands, 
$144013; and for supprt of marine hospitals, $123257. 
During the year 1848, theie was paid for the same objects 
the following turns, via., $419277, $169902, and $140995. 
Hew niuoh wm expended for these olijects in 1847 more 
than in 1848 ? Ans. $38114. 

23. Thtffe was also paid fkaa the treasury of the United 
States during the year 1847, the following sums, viz. : ht 
huikling custom-houses, $54062 ; for surveying the coasts of 
the United States, $111000 ; for the mint establishmenty 
$89972 ; also for the same purposes during the year 1848 
the following sums, viz. : for custom-houses, $92140 ; for 
survey of coasts, $146000 ; and for the mint, $75850. 
How much was paid out for these purposes in 1848 mors 
than in 1847 ? Ans, $58956. 

24. The expenses for the support of the army of the 
United States for the year 1847, was $17880842; for. 
the military academy, $124339 ; for fortifications, &c., 
$932962; and for armories, arsenals, &c., $1617216. 
Fer the same objects there was expended in 1848, the fol* 
lowing sums, viz. : for the army, $18939155 ; for military 
academy, $130537 ; for fortifications, &c., $313743, and for 
armories, arsenals, &k^., $1306486. How much did the 
expenses of 1848 exoeed those of 1847 ? Am. $134562. 
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§ M* General Application op the Principles involvbix 

IN THE FOREOOING SECTIONS. 

1. The annual transportation of the mail in the state of 
Maine, amounts to 1211635 miles, while in New Hamp- 
shire it amounts to only 836352 miles. How much does 
that of Maine exceed that of New Hampshire ? 

Am. 375283 miles. 

2. The annual cost of transporting the mail in Maine is 
>$42565, while that of New Hampshire is $26242. How 
much more does it cost in Maine than in New Hampshire ? 

Ans, $16323. 

3. In Vermont the annual transportation of the mail 
amounts to 757246 miles, while in Massachusetts it amounts 
to 1989630 miles. How much does that of Massachusetts 
exceed that of Yermont yearly ? 

Am. 1232384 miles. 

4. The salary of the president of the United States is 
$25000, while that of the secretary of state is $6000 ; the 

^ secretary of the treasury, $6000 ; the secretary of war, 
$6000 ; the secretary of the navy, $6000 ; the secretaiy 
of the interior, $6000 ; the postmaster-general, $6000 ; the 
attorney-general, $4000. How much do the salaries of all 
the secretaries, including that of the postmaster-general 
and the attorney-general, exceed that of the president of 
the United States ? 

Am. $15000. 

5. The expenses for the department of state, for the year 
ending June 30, 1850, were $64600, while those of the 
treasury department were $475258. How much do the 

' expenses of the treasury depattment exceed those of the 
department of state? Ans. $411658. 

6. In North Carolina the annual transportation of the 
mail amounts to 1623544 miles ; while that of South Caro- 
lina amounts to 1058500. How many miles of transpor- 
tation annually in North Carolina more than in South 
Carolina ? Ans. 565044 miles. 

7. The total annual expenditures of the post-office de- 
partment for the years 1846, 1847, and 1848, were $4084297, 
$3978570, and $4326850 ; while the total receipts for the 
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same years were $3487199, $3955893, and $4371077. 
How much did the expenditures exceed ibe receipts ? 

Am, $575548. 

8. The receipts from postage on letters, papers, and pam- 
phlets for the year 1841, was $4499528 ; while that of 1842, 
was $4546849. How much do those of 1842 exceed those 
of 1841 ? Am. $47321. 

9. White ootton goods were exported from the United 
States during the year 1847 to the amount of $3345902; 
printed cotton goods, $281320 ; and nankeen goods, $8794. 
The exports of the same for 1848 were, white cotton, 
$4866559 ; printed cotton, $351169, and nankeen, $2365. 
How much do the receipts fiom these articles for 1848 ex- 
ceed those of 1847 ? Am, $1584077. 

10. During the year 1848, the tonnage of American ves- 
sels that entered the British American colonies was 867240, 
while that which cleared was 859791. What was the ton- 
nage entered ahove what cleared ? Ans. 7449 tons. 

11. During the year 1848, the total value of exports 
from Maine was $1957395 ; from New Hampshire, $8243 ; 
firom Vermont, $534102; from Massachusetts, $13419699 ; 
firom Hhode Island, $221631 ; from Connecticut, $501061 ; 
while at .the same time from New York alone the value of 
exports was $53351157. How far do the exports from 
New York alone exceed those from all the other states 
named ? Ans. $36709026. 

12. The total value of imports into the several New 
England states for the year 1848, was as follows : into 
Maine, $795565 ; New Hampshire, $61303 ; Vermont, 
$306005; Massachusetts, $28647707; Rhode Island, 
$351590; Connecticut, $229310; while into New York 
alone it amounted to $94525141. How much do the imr 
ports into New York exceed those of aU the New England 
states ? Am, $64133661. 

13. How much did the value of the imports into the 
Middle states during the year 1848 excel that of the exports 
from, the same states ; the imports to New York being 

Which are the New England states? Which are the Middle 
states ! 
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t9i625Ul i to Mefw Jmey, $183^ ; to PeB&jflvoiuA, 
$12157565 ; muL td Delawuw, $490 ; irhile the expozte 
from New YoKk-amounted to $53351157 ; from New Jer- 
my, to $62 ; firom Pennsyivwnia, to $5732883 ; and horn 
Delaware, to $63058 ! Ans. $47518441, 

L4. Diuuig the y«ac 1846^ pnbtie Ixada wsxe eoM to the 
aiaouat of $2030668 ; the year 1847, to $3296404; the 
yeax 1846, to $2904637; and diving the year 1845, to 
$2470303. How much does the amount reeeiyed duxuig 
tike years 1845 and 1846) excd that xeeeived during the 
years 1847 and 1848 ? Am. $47868. 

15. A gentfemaA possessed of aa estate valued at 
$198756, made hia will dividing it among his 4 sons. To 
the ddest he gave $57846 ; to the second, $51376 ; to the 
thiffd, $49576 ; and the remainder to the fourth. How 
m«6h did the ibarth son receive ? Ahs. $34958. 

16. A gentleman had roal estate valued at $193756^ 
and personal property to the amount of $56909. He «k 
the same time owes A. $597 ; B. $6873 ; 0. $12197 ; and 
D. $13131. How mufih will he have 1^ ai^r paying all 
hiB debts ?. Ams. $219667. 

17. Suppose a man hay three farms valued as Ibllows : 
due at $5648 ; another, at $7756 ; and a thixd, at $9372 : 
and he afterward sell the same farms together for $30693. 
How much does he gain \^ the opecatim ? Ans, $7917. 



^»»» 



HVLTIPLICATIOV. 

% Sn, Multiplication consists in repeating one number aa 
many times as there are units in another, thereby produ- 
cing a number which c(»itains either of the given ntunbers 
as many times as there are units in the other. 

The following table must first be made familiar. 
Jn what does multiplioaUon consist I 
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IX 
IX 
IX 
IX 

IX 
IX 
IX 
IX 
IX 
1X10 

1X11 
1X12 



1: 
2: 
3: 
4: 
5: 
6: 
7: 
S: 
9: 



1 
2 

3 
4 
5 

6 

7 

8 

9 

10 

11 

12 



2X 

2X 

2X 

2X 

2X 

2X 

2X 

2X 8 

2X 9 

2X10 

2X11 
2X12 



1: 
2: 
3: 

4: 
5: 
6: 

7: 



2 
4 

6 
8 
10 
12 
14 
16 
18 
20 
22 
24 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X10 

3X11 
3X12 



1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 



3 
6 
9 

12 
15 
18 
21 
24 
27 
30 
33 
36 



4X 

4X 

4X 

4X 

4X 

4X 

4X 

4X 8 

4X 9 

4X10 

4X11 
4X12 



1: 
2: 
3: 
4: 
6: 
6: 
7: 



9X 
9X 
9X 
9X 
9X 
9X 
9X 
9X 
9X 
9X10 

9X11 
9X12 



1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 



9 

18 
27 
36 
45 
54 
63 
72 
8i 
90 
99 
108 



lOx 
lOx 
lOX 
lOx 
lOX 
lOx 



1: 
2: 
3: 
4: 
5: 
6: 



lOX 7= 

lOX 8: 
lOX 9: 
10X10: 

10X11: 
10X12: 



10 

20 

30 

40 

50 

60 

70 

80 

St) 

100 

110 

120 



IIX 
llX 

iix 
iix 
iix 
iix 
iix 
iix 
ux 

11X10 

11X11 
11X12 



1: 
2: 
3: 

4: 
5: 
6: 
7: 
8: 
9: 



11 
22 

33 
44 
55 
66 
77 
88 
99 

110 
121 
132 



12X 

12X 

12X 

12X 

12X 

12X 

12X 

12X 8= 

12X 9= 

12X10= 

12X11 = 



1: 
2: 
3: 
4: 
5: 
6: 
7: 



4 
8 

12 
16 
20 
24 
28 
32 
36 
40 
44 
48 



5X 1= 5 


6X 1= 6 


7X 1= 7 


8X 1= 8 


5X 2= 10 


6X 2= 12 


7X 2= 14 


8x 2= 16 


5X 3= 15 


6X 3= 18 


7x 3= 21 


8x 3= 24 


5X 4= 20 


6x 4= 24 


7x 4= 28 


8x 4= 32 


5X 5= 25 


6X 5= 30 


7x 5= 35 


8x 5= 4d 


5X 6= 30 


6X 6= 36 


7x 6= 42 


8x 6= 48 


5X 7= 35 


6x 7= 42 


-7x 7= 49 


8X 7= 56 


5X 8= 40 


6X 8= 48 


7x 8= 56 


8X 8= 64 


5X 9= 45 


6X 9= 54 


7X 9- 63 


8X 9= 72 


5X10= 50 


6X10= 60 


7X10= 70 


8x10= 80 


5X11= 56 


6X11= 66 


7X11= 77 


8X11= 88 


5X12= 60 


6X12= 72 


7x12= 84 


8X12= 96 



12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 
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MENTAL EXERCISES IN MULTIPLICATION. 



1 times 


1 are how many ? 


2 times 1 are 


how 


many? 




3 


2 ' 


' 3 








2 


2 * 


' 2 






1 •* 


5 » " 


2 ' 


' 5 








4 


2 * 


* 4 








7 


2 ' 


* 7 


" / 






6 


2 * 


* 6 








9 


2 * 


' 9 






X 


8 


2 ' 


' 8 • 








10 


2 ' 


' 10 








12 


2 ' 


* 12 








11 


2 * 


* 11 







3 times 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 



1 are how many ? 
3 



2 
5 
4 

7 

6 

9 

8 

10 

12 

11 



4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



times 



1 are how many ? 
3 



2 
5 
4 

7 

6 

9 

8 

10 

12 

11 



<( 



« 



« 



« 



(( 



« 



(( 



(( 



CI 



<l 



II 



5 times 
5 

5 " 2 

6 " 5 
5 " 4 
5 " 7 
5 « 6 
5 " 9 

5 « 8 

6 " 10 
5 " 12 

^ " 11 



1 are how many ? 
3 



6 times 1 are how many ? 

6 CI 3 

6 " 2 

6 " 5 

6 "4 

6 " 7 

6 " 6 

6 « 9 

6 " 8 

6 " 10 

6 " 12 

6 " 11 



II 



11 



11 



11 



II 



CI 



CI 



IC 



II 



CI 
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7 timoB 


1 axe 


how 


many? 


8 timeB 


1 are 


how 


many? 


7 " 


3 






8 




3 






7 " 


2 






8 




2 






7 " 


4 






8 




4 






7 '* 


6 






8 




6 






7 " 


5 






8 




6 






7 . " 


7 






8 




7 






7 « 


9 






8 




9 




• 


7 " 


8 






8 




8 






7 " 


10 






8 




10 






7 " 


12 






8 




12 






7 " 


11 






8 




11 







9 times 


1 are 


how 


many? 


10 times 


1 are 


how 


many? 


9 




3 






10 




3 






9 




2 






10 




2 






9 




4 






10 




4 






9 




6 






10 




6 






9 




6 




♦ 


id 




6 






9 




7 






10 




7 






9 




9 






10 




9 






9 




8 






10 




8 






9 




10 






10 




10 


^ . M 




9 




12 






10 




12 






9 




11 






10 




11 






9 




13 






10 




13 







timed 


1 are 


how 


many? 


12 times 


1 are 


how 


many? 




3 


(f 


C( 


12 


11 


3 


« 






2 


It 


(( 


12 


II 


2 


CI 






4 


(( 


l( 


12 


II 


4 


II 






6 


ti 


II 


12 


II 


6 


11 






5 


(1 


l< 


12 


II 


5 


CI 




- i( 


7 


(1 


II 


12 


II 


7 


l< 






9 


(1 


II 


12 


II 


9 


II 






8 


(( 


It 


12 


II 


8 


II 


It 




10 


(C 


l< 


12 


It 


10 


(1 






12 


(( 


II 


12 


II 


12 


II 






11 


l< 


II 


12 


II 


11 


11 






13 


l( ^ 


II 


12 


(( 


Vi 


v^ 


vv 



^ ItUI/ffiPLtOATtOlf. 

##8*«~1. James boagbt 3 oranges at 2 cents apieee. How 
many centfi did they cost ? 

2. George bought 6 lemons at 3 cents isach. How many 
cents did they all cost ? 

3. What will 3 yards of cloth cost at $3 a yaid ? 5 yards 
at $4 per yard ? 

4. What cost 7 barrels of flour at $5 a barrel? 6 barrels 
at $7 a barrel ? 

6. What cost 8 hundredweight of sugar at $8 a hun- 
dredweight ? 9 hundredweight at $6 a hundredweight ? 

6. What cost 7 reams of paper at $3 a ream ? at $5 a 
ream, what cost 8 reams ? 

7. What cost 9 yards of cloth at $7 a yard? 11 yards 
at $5 a yard ? 

8. What cost 11 poimds of veal at 8 cents a pound ? 9^ 
pounds at 6 cents a pound ? 

9. In 1 penny there are 4 farthings. How many farthings 
in 7 pence ? in 10 pence ? in 6 pence ? 

10. In 9 pence how many farlhings ? in 5 pence? in 7 
pence ? in 1 1 pence ? in 12 pence ? 

• II. In 1 shQling there are 12 pence. How many pence 
in 5 shillings ? in 7 shillings ? in 9 shillings ? 

12. How many pence in 8 shillings ? in 9 shillings? in 

11 shillings? in 10 shillings ? in 12 shillings? 

13. How many pence in 3 shillings ? in 5 shillings ? in 
8 shillings r in 6 shillings ? 

14. In 1 gallon there are 4 quarts. How many quarts in 
)5 gallons? 7 gallons? 

15. How many quarts in 11 gallons ? in 10 gallons ? in 

12 gallons ? in 7 gallons ? 

16. In 1 quart there are 8 gills. How many gills in 5 
quarts ? in 9 quarts ? 

17. How many gills in 7 quarts ? in ^ quarts ? in 8 quarts ? 
in 11 quarts? 

18. In 1 pint there are 4 gills. How many gills in 9 
pints ? in 11 pints ? in 7 pints ? 

19. How many gills in 8 pints ? in 6 pints ? in 4 pints ? 
in 12 pints ? in 6 pints ? 

20. What cost 8 barrels of molasses at $9 a barrel ? art 
S^'a barrel ? at $11 a, barrel ? 
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21. What cost 12 barrels of flour at $7 a barrel ? at $9 
a barrel ? at $10 a barrel ? 

22. If a stage run 9 miles in 1 hour, how far will it run 
in 7 hours ? in 12 hours ? 

23. How many trees are there in an orchard of 12 jx>ws 
of trees, each row containing 11 trees ? 

24. If two men travel in opposite directions, the one 2 
miles an hour, and the other 3 miles an hour, how far will 
they be apart in 6 hours ? 

Explanation. They travel in opposite directions, the 
one 2 and the other 3 miles in 1 hour. They will then be 

5 miles apart in 1 hour, and 6 times 5 miles=30 miles, in 

6 hours. 

25. Two vessels sail from the same harbor, but in oppo- 
site directions, the one 3 and the other 4 miles per hour. 
How far are tibey apart at the end of 9 hours ? 7 hours ? 5 
hours ? LI hours ? 12 hours ? 8 hours ? 

26. Suppose the two vessels sail the same way, the one 
at the rate of 1 1 miles an hour, the other at the rate of 7 
miles per hour. How far will they be apart at the end of 
10 hours ? 9 hours ? 8 hours ? 12 hours ? 11 hours ? 

27. If it require 9 men to build a wall in 1 1 days, how 
many men will build it in 1 day ? how many in 1 day if 9 
build it in 9 days ? 

28. How many men must be employed to perform in 1 
day as much labor as 11 men can perform in 12 days ? in 
9 days ? in 7 days ? in 10 days ? 

29. If 12 men do a piece of work in 7 days, how many 
days* work do they perform. 

30. If a man earn $12 in 1 month, how much will he 
earn in 1 1 months ? in 7 months ? in 9 months ? in 8 
months ? in 6 months ? 

§ 59* When either of the nranbers is composed of a num- 
ber not greater than 12 with a cipher or ciphers on its right 
hand, they may be multiplied mefUaUy, by omitting the 
cipher or ciphers and multiplying the other figures cts 

69. How multiply when there are c\p\i«c% ou ^*& tss^ ^\ «s)i^«3t ^ 
the given numberB I 

7* 
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before, and finally placing on the right of the product as 
many ciphers as were omitted, 

1 . A farmer sold 60 sheep for 7 dollars each. How much 
did he receive for them ? 

Operation. 60 (cipher omitted) =6, and 6x7=42, and 
42 with the cipher placed on its right is $420. The an- 
swer is therefore $420. 

2. A farmer sold 9 horses for $90 each. How much did 
he receive for them all ? 

3. How far will a man travel in 11 days, if he travel 40 
miles a. day? if he travel 60 miles a day? 30 miles a 
day ? 50 miles ? 70 miles ? 80 miles ? 

4. How far will a man travel in 12 days, if he travel 20 
miles a day? 80 miles? 40 miles? 50 miles? 60 
miles ? 70 miles ? 80 miles ? 90 miles ? 100 miles ? 

5. If a cow cost 30 dollars, how much will 9 cows cost ? 
2 cows? 11 cows? 8 cows? 7 cows? 12 cows? 3 
cows ? 5 cows ? 6 cows ? 

6. If a farmer raise 50 bushels of com each year, how 
many bushels will he raise in 10 years ? in 6 years ? in 8 
years ? in 12 years ? in 7 years ? 

7. If it cost $900 to build a house, how much will it cost 
to build 8housep? 9 houses? 11 houses? 12 houses? 8 
bouses ? 7 houses ? 

8. If a locomotive run 300 miles in 1 day, how far will 
it run in 7 days ? in 8 days ? 9 days ? 11 days ? 12 days ? 

9. If there are 40 lines on 1 page of a book, how many 
lines are there on 12 pages ? 7 pages ? 5 pages ? 6 
pages ? 8 pages ? 1 1 pages ? 

10. If a book contain 400 pages, and there is an average 
of 50 lines on a page, how many lines are there in the book ? 

Ans, 20000 lines. 

8 69* If both the numbers have ciphers on their right, 
reject the ciphers, and midtiply the* significarvt figures 
only ; then place on the right of the prodtict as many ci-^ 
phers as were rejected from both nvmhers, 

60, How multiply if there are CLphera on the right of hoth the 
SJ'reji numbers t 
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1. What will 40 toiu (^hay cost at $20 a ton ? 
4x2=8, and 8 with the two cipher8=$800. 

2. What is the product of 30 multiplied by 60 ? 

3. What is the product of 80 multiplied by 60 ? 

4. What is the product of 50 multiplied by 70 ? \ 

5. What is the product of 90 multiplied by 40 ? 

6. What is the product of 700 multiplied by 20 ? 

7. What is the product of 80 multiplied by 30 ? 

8. What is the product of 50 multiplied by 30 ? 
9.* What is the product of 20 multiplied by 90 ? 

10. What m the product of 70 multiplied by 30 ? 

11. What is the^product of 80 multiplied by 70 ? 

§ 61» If one of the numbers is composed of units' and tens, 
they can be iQultiplied mentally, by multiplying the units 
and tens sep(iratdy and then adding thk products together, 

1. A farmer bought 23 sheep at 3 dollars each, how much 
did he pay for the whole nuii^r ? 

Operatzom. 23=20+3, or 2 tens and 3 units. Th^n 
20 sheep at $3 =$60 ; and 3 sheep at $3 =$9. Then 
$60 +$9 =$69, Ans. 

2. What will 32 loads of hay cost at $9 a load ? at $10 
a load ? 

3. If one acre of land cost $37, what will 7 acres cost ? 9 
^acres ? 8 acres ? 

4. What will 7 rolb of broadcloth cost at $31 a roll ? at 
$28 ? at $36 ? 

5. What will 9 loads of wood cost at $17 a load ? $15 
a load? $12 a load? 

6. In 1 gallon there are 4 quarts. How many (piarts in 
26 gallons ? in 33 gallons ? 

7. In 1 pound there are 16 ounces. How many ounces 
in 8 pounds ? in 11 pounds ? 

8. In 1 quarter of a hundredweight there are 25 pounds. 
How many pounds in six quarters of a hundredweight ? in 
7 quarters ? in 9 quarters ? 

9. In 1 pistole there are 22 shillings. How many shil- 
lings in 6 pistoles ? in 8 pistoles ? in 4 pistoles ? in 7 
pistoles ? 
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10. In 1 guinea there are 28 shillings. How many shil- 
lings in 4 guineas? in 7 guineas? in 5 guineas? in 8 
guineas? 



SIMPLE MULTIPLICATION, u;ritten. 

§ 62t — 1. In multiplication we repeat one number a$ 
many times as there are units in another. (§ 57-) Suppose 
it is required to find the amount of 4 times 17. Thftt is de- 
termined by multiplication. Thus we say, 4 times 7 is 28, 
and write down the 8 only ; we then say 4 times 1 are 4 
and 2 to carry are 6 ; we then write the 6 on the left of the 
8, and thus obtain the true product, 68. The same result is ob- 
tained by writing 17 down 4 times and adding ; that is four 
] 7s added together give the same result as one 17 multiplied- 
by 4 ; for 17x4=68, and 17+17+17+17=68. 

2. Two numbers are always required for the performance 
of any operation in multiplication. These numbers are called, 
the one the nvidtiplicand, the other the multiplier. The 
number which results from multiplying two numbers together 
is called, the product. Thus in the operation above, 17 is 
the multiplicand, 4 the multiplier, and 68 the product. 

3. The multiplier and multiplicand together are called 
factors. By thw we mean that they are the makers or pro- 
ducers of the number obtained, that is the product. 

4. The product is obtained by repeating tiie multiplicand ; 
it must therefore agree with it in denomination. 

5. The multiplier is to be considered merely as an abstract 
number, expressing simply the number of repetitions to which 
the multiplicand is subjected. 

6. It is usual in multiplication to make the larger num- 
ber the multiplicand, and the smaller one the multiplier. 

62. How often iff one number repeated in multiplication f How 
else may the same result be obtained \ How many numbers are em- 
ployed f What called ) What is the resulting number called ? What 
are the multiplicand and multiplier together called ? What do we 
mean by that) How ia the product obtained! With what must it 
^greet ^owconsider the multiplier^ "Eat^ieaBaD^ ^\fflA.\ 
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'The trath or acoumey of the result does not howerer depend 

on this order of multiplication ; lor 12X4=4X 12 ; that is 

^we obtain the same product, viz. 48, whether we multiply 

12 by 4, or 4 by 12. Convenience is however promoted by 

multiplying the larger by the smaller number. 

7. The sign or character by which the multiplication of 
one number by another is indicated, consists of an oblique 
cross, (X). 

§SS« To Multiply bt any NtJicBEs, not greatek than 12. 

RULE. 

Write the multiplier wnder the multiplicand ; and, be- 
ginning with the right-hand figure of the multiplicand, 
multiply each figure by the Tntdtiplier^ and place the num- 
ber produced under the figure multiplied, in all causes 
whenever that number is less than 10. If, however, the 
number prodteced be more than 10, torite down only the 
right-hand figure of that rvwmber, and add the 10^ to 
the prodtcct of the next figure of the mtdtipiicand, 

(a) The entire product of the left-hand figure of the mul- 
tiplicand must in all cases be written down. 

(b) Whenever the multiplier consists of units only, the 
denomination of each figure of the product wiU be the 
same as that of the figure multiplied, 

1. What is the product of 456 multiplied by 8 ? 

Performed. 4 5 6=multiplicand. 

8=^ multiplier. 

3 6 4 8 =product. 

Explanation. I here say 8 times 6 are 48, and writing 
down the 8, add the 4 to the product of 5 multiplied by 8. 

What is usual f Is this necessary ! Illustrate. What is the sign 
«f multiplicatian ! 

63. How write the numbers! Begin with what figure I How pro- 
ceed ? If the number produced be more than 10, how proceed I What 
must be done relative to the product of the left-hand n^ure ) When- 
ever the multiplier consists of units, what is the denonunation of each 
fiffure of ike prodnet 9 _ 

2B 
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That is, I say 8 times 6 are 40 and 4 added make 44, and 
writing down the right-hand 4, I add the left-hand one to 
the product of 4 multiplied by 8, and obtain 36 ; the whol^" 
of which is written down, 4t being the product of the left 
hand figure of the multiplicand. 

2. Multiply 7246 by 7. 

Performed. 7 2 4 6= multiplicand. 

7= multiplier. 

6 7 2 2=product. 

Explanation. 6x7=42; write down 2 and carry 4. 
4X7=28, and 28-f 4=32 ; write down 2 and carry 3. 
And again, 7x2=14, and 14+3=17; write down 7 and 
carry 1 ; and finally, 7x7=49, and 49+1=50, all of which 
is written down, thus producing the entire product 50722. 

3. Multiply 85637 by 5. Am. 428185. 

4. Multiply 77656 by 4. Am. 310624. 

5. Multiply 356789 by 6. Am. 2140734. 

6. Multiply 209378 by 9. Am. 1884402. 

7. Multiply 675436 by 10. Am. 6754360. 

8. Multiply 587637 by 11. Am. 6464007. 

9. Multiply 783547 by 12. Am. 9402564. 

10. Multiply 776633 by 7. j1«s. 6436431. 

11. What is the value of 376 yards of broadcloth at $7 
per yard ? ^ Am. $2632. 

12. How much can a man earn by 378 days* labor, if he 
receive $3 per day ? Ans. $1134. 

13. What will 493 barrels of flour cost at $7 a barrel ? 

Am. $3451. 

14. A hatter has in store 539 hats, of an average value 
of $4. What is the total value ? Am. $2156. ^ 

15. How much will 163 loads of hay come to, at $12 a 
load? Am. $1956, 

16. How far can a man travel in 276 hours if he travel 
9 miles an hour ? Ans, 2484 miles. 

17. A man bought a farm containing 789 acres and paid 
$8 an acre. How much did the whole cost ? Ans. $6312. 

18. What will 3785 pounds of beef cost, at 11 cents a 
pound ? Ans. 41635 cents; 
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19. If a ponnd of sugar coet 7 cents, what will 8958 
pounds cost ? Ans. 62706 cents. 

20. If the value of a load of straw be $6, what are 
989 loads worth ? Ans. $5934. 

21. In 1 £x)t there are 12 inches. How many inches 
in 678 feet ? Ans. 8136 in. 

22. In 1 mile there are 8 furlongs. How many furlongs 
in 1272 miles ? Ans. 10176 fur. 

23. How many furlongs in 1369 miles. Ans. 10952 fur- 
longs. How many in 667 miles? Ans. 5336 furlongs. 
How many in 2981 miles ? Ans. 23848. In 17685 miles? 
Ans. 141480. 

24. In 1 furlong there are 40 rods. How many rods in 
976 furlongs ? (§ 56.) Ans. 39040 rods. 

25. How many rods are there in 897 furlongs ? 

Ans. 35880 rods. 

26. In 1 pound sterling there are 20 shillings. How 
many shillings in 886 pounds ? Ans. 17720s. 

27. How many shilhngs in 1789 pounds ? Ans. 35780s. 
In 6683 pounds? Ans. 113660s. In 3587 pounds? Ans. 
71740s. In 1859 pounds ? Ans. 37180s. 

28. In 1 shilling there are 12 pence. How many pence 
in 653 shillings ? Ans. 7836 pence. In 859 shillings ? 
Ans. 10308 pence. In 8764 shilUngs ? Ans. 105168 pence. 
In 6853 shillings ? Ans. 82236 pence. 

29. In 653 pounds how many pence ? (Multiply first by 
20, and then by 12. See sums 26 and 28.) 

Ans. 156720 pence. 

30. In 1875 pounds how many pence? Ans. 450000 
pence. In 2163 pounds? Ans. 519120 pence. 

31. In 1 penny there are four f^things. How many 
farthings in 1684 pence ? Ans. 6736 farthings. 

32. In 2856 pence how many farthings? Ans. 11424. 
How many ^ 2196 pence? Ans, 8784. 

33. In 1728 pence how many farthings ? Ans. 6912. 
In 3756 pence? Ans. 15024. 

34. In 576 pounds how many farthings ? (See sums 26, 
28, and 31.) Ans. 552960 farthings. 

35. In 358 pounds how many farthings ? Ans. 343680. 
In 297 pounds? Ans. 285120. 
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36. In 569 pounds how many faithings ? Ans. 546240. 
In 392 poinds? Am, 376320. 

37. If it cost 6 cents to hde 1 mile, how many cents will 
it cost to ride 896 miles ? . Ans, 5376 cents. 

38. If 1 yard of cloth cost $9, what will 2742 yards 
cost ? Ans. $24678. 

39. What is the cost of 389 yards of cloth at 7 shillings 
per yard ? Ans. 2723 shillmgs. 

40. What will a fitrm of 348 acres cost at $11 per acre? 

Ans, $3828. 

41. What will be the cost of 983 yards of broadcloth at 
5 dollars per yard ? Ans, $4915. 

§ 64* To Multiply bt any Nusibeb. embraced in the 
Multiplication Table ; that is, any Composite Number 
between 12 and 144. 

1. A composite nv/mber is one produced by the multipli- 
cation of two or more smaller numbers. Such is the char- 
acter of the numbers of the multiplication table, they being 
in each case the product of tioo smaller numbers. The 
smaller numbers are called the factors of the larger num- 
bers, produced by their multiplication. 

2. The multiplication by factors is not necessarily limited to 
the numbers of the multipHcation table, lut m>ay be extend* 
ed to aivy composite mmber. Thus instead ^f multiplying 
by 288, we may multiply by 12, 12, and 2, because 12x 
12X2=288. 

1. Multiply 213 by 18. The factors of 18 are 3 and 6, 
or 2 and 9. Since 3x6=18, and 9x2=18. 

Therefore 213 
3 

6 3 9=prod. of 213X3. 
6 



3 8 3 4=piod. of 639X6, which=213x 18. 

64. What is a composite number 9 Ho-w are the numbers of the 
mnltipticatioii table {nroduced? What are the smaller numbers 
called t To what may multiplication by factors be extended. Illus- 
trate. 
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Also 213 
9 



19 1 7=prod. of 213 by 9. 
2 

3 8 3 4=prod. of 1917x2=213x18. 

NoTB. Whenever the multtplier \a compoirite, and muoeptible of being divided 
into more than one set of component parte, it is immaterial which set of ncton ia 
taken since they each give the same product. Thua in the above aum the mu]tl« 
plier 

18=6X8, or 9X2, or 8X8X2. 
Each of wUdi seta of ftctora pipduoea the aame reaait. 

2. Multiply 6683 by 21. The factors of 21 are 3 and 7. 

Therefore, 6 6 83 

3 

2 4 9=3 times 6683 
7 



14 3 4 3=7 times 20049=7x3 times 6683. 

3. Multiply 8975 by 24. Ans, 215400. 

4. What would 759 acres of land cost at $15 an acre ? 

Ans. $11385. 

5. What would be the value of 1856 tons of hay at $16 
per ton ? Ans, $29696. 

6. What would 27 horses cost at $95 each ? 

Am. $2565. 

7. What would 36 yoke of oxen cost at $87 a yoke ? 

Ans. $3132. 

8. If a horse be worth $167, what is the value of 42 
horses ? ^ . Ans. $7014. 

9. If 1 cow be valued at $18, what is the value of 35 
cows? Ans. $630. 

It is immaterial whether 18 be multiplied by 35, that is, 
by 7 and 5 ; or 35 be multiplied by 18, that is, by 3 and 6 ; 
for 18X7X5=$630 ; also 35X3X6=$630. 

10. What is the value of 956 acres of land at $35 per 
acre ? Ans. $33460. 

11. How many bushels of wheat will 783 acres produce, 
if 1 acre produce 42 bushels ? Ans. 32886 bushels. 

When the multipliers can be divided into different sets of fieustors, 
what may be done, and with what re8\\lt) 

• 8 



9^ msuxauMmnu 

12. How &r will a man travel i& i^ dafii/if he travel 
at the rate of 93 miles a day ? Ans, 4557 miles. 

13. What would it cost to ;ho£M:d 672 weeks at 28 shil- 
ling per week ? Ans, 18816 shillings. 

14. One. hogshead, contajbtis, 63 gaUo&s. How many gal- 
; Ions in 859 hogsheads? Ans. 54117 gallons. 

15. In 1 acre there are 160 square rodd. Howm,any8qus^ie( 
rods in 72 aores ? Ans, 11520 sq. rd. 

16. In 1 cubic fo0t there are 1728 inphes. How many 
cubic inches in 64 oubip f^t ? Am:* 110592, 

17. In 1 square foot there are 144 squajre ;inche& How 
many square inches in 56 square feet ? Ans, 8064 sq. in. 
In 63 square feet ? ^m. 9072. 

18. In 1 hogshead there are 63 gallona. How many 
gallons in 21987 hogsheads ? Ans, 1385181 gal. 

19. How many gallons in 8536 hogsheads, if 1 hogshead 
contain 63 gallont ? ^ j1^. 537768 gal. 

20. What is the cost of 359 tons of iron at $99 per ton ? 

4»s.. $35541. 

§ 65* To Multiply by any Number, whether Cobiposite 

OR NOT; 
BULJ3, / 

Midtiply each figure in the mtdtipLicand separately by 
each figure of the mtUtipUer^ conw^fftcing W^ the right- ' 
hmi^figure of each) and place the sei;erql prodticts under 
eofh QtheTt un^h the right-hand figm^ 'Cf each separaite 
produqt .stftnd/ing directly beneath the m/ultiplying figp^e,; 
then' add the separate prodtcQts. 

Observe, 1st. — ^That the Qumber of separate products will 
equal thfi number of figures in the myltiTpiier, urdess sofne 
cf those figures be ciphers ; and if there be ciphers in the 
rmdtiplier, then the number of separate products will be. as 
many less tha^ the number of figures in the mtdtiplier as 
there are ciphers in that mtutiplier. — 2d. If there be one 
or more ciphers in tbQ multiplier, fojr each cipher, the ftA- 

66. How multitily ? How place the prodiicU f : Wfa«fc. is done with 
the separate products ? How many separate products ? With i^t 
exception I How write the separate prodocts when dphera ocoor in 
the multiplier i ^ 
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lowing product must he carried one degree further ta the 
left than it otherwise tooidd be; that is, if dieie be no ci- 
phers in the multiplier, ea>ch succeeding product is tariiten 
one degree further to the left, than the previous product; 
if there he one cipher, it is written two degrees, and if two 
oonjtig;ijboiis ciphers, three degrees further, ifC, 

1. What is the product of 7832 multiplied by 346 ? 

PERFORIOO. 

7 8 3 2 
3-4 6 



4 6 9 9 2=prod. of 7832 by 6 uniU, 
3 13 2 8 = " " " 4 tens, 

2 3496 = " " '' '^ hundreds. 



27098 72= " " " 6 umts+4: tens+Z hun- 

£^r«&=prod. of 7832 >; 346. 

I'he direct proof of multiplication is by division, and is 
consequently omitted here. We can, however, i^opt the fol- 
lowisg'indiiect and less sure mode. Instead of multiplying by 
the figures of the multiplier in the order of their local vol- 
t<^i (i i> 4,) mtdtiply in any other order, taking care to 
give eaah separate producta location corresponding to the 
local vahie of the multijilying figure. That is, if we mul- 
^ply finft by the %ure in thei;en's placo, we nrnst write the 
product of the unit figure one 'place to the right, and that 
of the hundreds one place to the left, of the product of the 
teDS:; and in a corresponding order, if the £gure8 of the 
multiplier are taken in any otibier than their natural order. 

Thte above^example proved ; — 

7 8T.2 
34 6 

313 28 =prod. of 4 tens. 
4 6 9 9^ 2=: ' * *' 6 units, oaeplace to the right of tens 
' 2 3 4 9 (5 = " "3 hundreds, one place to left of tens. 



2 7 9 8 7'2« *' " 346, rthe same as befofe. 
-■ - ' - • - ■ 

How far to the left mtist eadi figure in the product be carried for 
each cipher ib the multapliite* ? ExpkLin. fiov^ can mtLlti^UcalvcxL \^ 
proved/ 'Explain. 
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Again, 



7832 
346 



2 3 4 9 6 =prod. of 3 hundreds. 

4 6 9 9 2= " "6 units, two places to right of hun. 
3 1^28 = " " 4 tens, one place to left of u^it8. 

2 7 9 8 7 2=" " 346, still the same. 

We hence see that the direction in the rule, of commen- 
cing with the right-hand figure, is not necessary for accura- 
cy, hut merely convenient, 

2. What is the product of 739 multiplied by 39 ? 

Am. 28821. 

3. What is the product of 1642 multiplied by 243 ? 

Ans, 399006. 

4. What is the product of 3659 multiplied by 197 ? 

Ans. 720823. 
- 5. What ife the product of 978 multiplied by 356 ? 

Ans. 348168. 

6. What is the product of 5849 multiplied by 871 ? 

Ans. 5094479. 

7. What is the product of 8567 multiplied by 462 ? 

" Ans. 3957954. 

8. What is the product of 7768 multiplied by 369 ? * 

Ans. 2866392. 
is the product of 6793 multiplied by 842 ? 

Ans. 5719706. 
is the product of 7183 multiplied by 279 ? 

Am. 2004057. 
is the product of 8956 multiplied by 357 ? 

Ans. 3197292. 
is the product of 7947 multiplied by 435 ? 

Ans. 3456945. 
is the product of 356 multiplied by 29 ? 

Ans. 10324. 
is the product of 1487 multiplied by 453 ? 

il«5. 673611. 



9. What 

10. What 

11. What 

12. What 

13. What 

14. What 



Is it DecesBsary to commence multiplying witli the right-hand figure 
of the multiplier f 
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15. Tlfhit is ike pioAidt of 5371 mnltipliea liy 287 *t 

Ans. 154^477 

16. ^^IThat & *aie i^rtddiict of 1879 tntiltiplied hj 237 ? 

jItis. 445323 

1 7. Waa^ is 4he pfodnct of 4386 mritipKed by 93 ? 

Am. 407898. 

18. M^t is <h» piroatict of 2957 mtitipKed by 298 ? 

Ans. 881186. 

19. What is Hie product of 2879 midtipKed by 375 ? 

Ans. 1079625. 

20. What is Ih© pioduct of 3499 multiplied by 268 ? 

Ans. 937732. 

21. What is the product of 7846 multiplied by 654 ? 

Ans. 5131284. 

22. What is ll»e product of 9347 multiplied by 374 ? 

Ans. 3495778. 

23. What is the product of 7953 multiplied by 733 ? 

Ans. 5829549. 

% 4(r P^^^3itn ik^ opetetioQS as indicated by the fol- 
lowing signs. 

1. 3?Si6X 149=5646504. 

2. 874^16X5876=5137480816. 

3. 764379X7186=5492827494. 

4. 3765738X4567=17198125446. 

5. 6789345X3892=26424130740. 
e.^ 6804673X9872=67175731856. 

7. 778967x5346=4164357582. 

8. 7832754x3786=29654806644. 
B. 8456t89K'54d8^ 16798018682. 

1^, W768»6X71^*« 4084*338420. 

The scholar shoulii be required to enumerate each of the 
above products. 

§ 67. Whenever the multiplier consists of the figure 1 
and ciphers, as TO, I'OO, lOOO, lOOOO, the multiplication is 
jferfoxm^Si Ify i&Htii^g the ciphers of the rmdti^ier on the 
right of the multijJtcand. 

et. How multiply by lO,lWi."V«i^,&»- 

8* 
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1. What is the product of 378 multiplied l^ 100 ? 

Am, 37800. 

2. What is the product of 7536 multiplied by 1000 ? 

Am, 7536000. 

3. What is the product of 8560 multiplied by 10 ? 

Am, 85600. 

4. What is the product of 87469 multiplied by 10 ? 

Am, 874690. 

5. What is the product of 66879 multiplied by 10000 ? 

Am, 668790000. 

6. What is the product of 30807 multiplied by 100 ? 

Am, 3080700. 

§ 68* When the multiplier consists of a number larger 
than 1 with ciphers on its right, midtiph^ hy^the Mgnificant 
figures ofdyy and place on the right of the product ^ ciphers 
eqtud in number to those of the nmltiplier. 

If thero are ciphers bofh on the right of the multiplier 
and multiplicand, mid'tiph/ hy the significant figures ofJ/y^ 
and place otkfhe right of the product as many ciphers as 
are found in both, 

1. Multiply 46876 by 30. Am, 1406280. 

Multiply by the 3 only and write the ciph^ on the right 
of the product. 

2. Multiply 67598 by 450. An^, 30419100. 

3. Multiply 879564 by 8100. Am. 7124468400. 

4. Multiply 897630 by 900. Am, 807867000. 

5. Multiply 78563 by 4900. Am, 384958700. 

§ Q9« When thero are ciphers between the significant fig- 
ures of the multiplier, multiply by the sighifcant figures 
onJby^ and for each intervening cipher j remove the foUaW' 
ing product one degree further to the left, 

1. Multiply 50679 by 508. 

68. How multiply idten the multiplier confiists of a number larger 
than 5ne, -with dpbers annexed ? Wnat is to be done when there are 
dpheraoD. the right of both numbers? 
69, How ia the operation conducted 'when d^bsn etaad between 
aigni£cant Sffwres t 
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r 

PKBFOSMED. i 

50679 
508 

405432 
2 5 3 3 9 5 placed two degrees to the left because of the 
25744 9 32 cipl^er in the multiplier ; as 255395 is the 

product of hundreds in the multiplier, its 
right-hand figure must stand in htmdreds' place. 

2. Multiply 87063 by 607. ' Ans, 52847241. 

3. Multiply 9746904 by 609. Am, 5935864536. 

4. Multiply 739087 by 3009. Ans. 2223912783. 

5. Multiply 7896504 by 6002. Ans, 47394817008. 

§ 70* To multiply by any number of 9s. One 9 is 1 
less than IQ ; two 9s are 1 less than 100 ; three 9s are 1 
less than 1000, &c. ; that is, 9=10—1; 99=100—1; 
999=1000—1, &c. Hence if any number is to be mul- 
tiplied by 9, and a cipher is placed on its right, (§ 68,) the * 
result is the multiplicand taken once more than the required 
number of <• times; therefore from that result substract the 
given rmdtipLicand, and the result will be the product of the 
multiplicand multiplied by 9. The same explanation is ap- 
plicable to any number of 9s. Therefore when the multi- 
plier consists of 9s only, place as many ciphers on the right 
of the mtdtiplicand as there are 9s in the multiplier, and 
from the result suhtract the mtdtiplicand. . 

The same mode of procedure may be adopted whenever 
the multiplier is 98,. 998, &c., or 97, 997, &c., hy tori' 
ting the ciphers as before^ and subtracting from, the result 
ttoo, three, or mare times the mtdtiplicand, as the qiise may 
require. . ^ 

1. Multiply 7958 by 9999. 

PERrOEMEI). 

79580000 Four ciphers added because the multiplier 
7 9 5 8 contains four 9s. 

7 9 5 7 2 4 2=prod. of 7958x9999. 

• -t 

*J0, Hofw multiply by 91 How nxnl^i^yi \f^ ^ -vsass&nt K!kS.^\ 
What ia said of 98, 91, !kc^ 
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2. Multiply* 53874 by 99. 

FERFOiUIEII. ~ 

5 3 8 7 4 Two ciphers added because the multiplier 
5 3 8 7 4 contains two 9s. 



53 3 3«B^=:^^tt)d. df 53874X99. 

3. liultiply 85674 by 999. Arts, 85588326. 

4. Multiply 732118 by 9999. Am, 732106782- 

5. Multiply 763978 by 9. ' Am, 6875702. 

6. Mtdtiply 54789 by 99. Am, i5424114. 

7. Multiply 81567 by 98. 

8 1 5 6 7 O^multipKcand ffiultipliedby 100. 

61567X2= 16313 4 " » c« - « . 2. 

7 99366 6 " ** " 98.^ 

B. Multiply 76358 by 9^7. 

FIRFOBHED. 

. 7 6 3 5 8 0=multiplicand multiplied by 1000. 
2 29074= " " " 3. 



76128 926'=*: " " " 997. 

9. M^tqily 46809 by 99. Arts, 4634091. 

10. Multiply 83964 by 999. jAtw. 83880036. 

11. Multiply 58678.8 by 97. Am, 56913586. 
42. Multiply 78596 by 998. Am, 78438808. 

13. Multiply 846709 by 98. -4^.82977482. 

14. Muiti^iy 97387^ by 997. Ans. 970958375. 

^^mSf^jUL Al^IilOAtlOK OF MtlliFLICATION. 

% 71* — 1. What would 693 pounds of sugar cost at 14 
cents a pound ? JLm. 9702 cents. 

The answer to the previous sum is given in cents, and 
since 100 cents make a dollar, there will be a dollar for 
wery htbidred cents in 9702 cents. iTow.if We enumerate 
this number, (9702,) we find l&e 7 is hundreds, and the 9, 
thousands, or tens of l»kuiz^. Henieb tliere are 97 hun- 

TL Mow many eetU iiUA» a dollar \ Ho# maay dfdlwB in 0702 
cents f How many hundreds in 9^02 \ 
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died and 2 cents, or 97 doUara and 2 cents. To designate 
dollars from cents we place a period between the figures in- 
dicating cents and those indicating dollars, and since the 
value of 1 dollar is 100 cents, any value in dollars is re- 
duced to cents by placing two ciphers on the right of the 
dollars, (§ 67 ;) and consequently any value in cents is ex- 
pressed in dollars, or dollars and cents by cutting two figures 
from the right of the number expressing that value. The 
figures to the right of the point will be cents, and those on 
the left will be dollars. Thus the answer to the previous 
sum, viz., 9702 cents, is reduced to dollars by placing a pe- 
riod between the 7 and the cipher, thus, 97.02, and is read 
97 dollars and .02 (two) cents. Any product, thus expressing 
cents should be reduced to dollars, whenever it is larger 
than 100, and the appropriate sign ($) for dollars placed 
before the number. 9702 cents, when reduced to dollars, is 
written $97.02, «uQd read 97 dollars and 2 cents. 

2. What would 463 tons of hay cost at $18.64 a ton? 

Am. $8630.32. 

In multiplication, one of the given numbers determines 
how many times the other is to be repeated. Thus, in the 
above sum, if 1 ton of hay cost dollars, any number of tons 
will likewise Cost dollars ; consequently ike dollars are to 
be^repeated as many times as there are single tons in 463 
tons. Hence $ 1 8. 64 is properly the multiplicand, or number* 
to be repeated, while 493 is the multiplier determining the 
number of repetitions. It is usual, however, to make the lar- 
ger number 'die multiplicand, and the smaller one, the mul- 
tiplier, it being more convenient ; while the chanracter or 
value of the product is not affected in the least by the order 
in which the numbers are taken. 

3. What will 897 pairs of shoes cost at $1.75 a pair? 

An^. $1569.75. 

■ . I ■ r II , I I , 

How designate dollars from cents ? How is any value in dollars re- 
duced to cents ? How is any value in cents reduced to dollars ? 
What figures are cents and what dollars I How reduce 9702 cents to 
dollars ? How read? When should any pr oduct in cents be reduced 
to dollars ? What sign marks dollars ? What is determined.by one 
of the numbers in mtUti^cation ? Illustrate. Which number is the 
proper multiplicand f w hich Hbe mditi^ex \ N^\k&i S& \&\^\ 



% 

94 ittTtynFLteAflptiON. 

4. What will 398 gallo&s of mialasses cost at 56 cents 
^r gallon ? Atis, $222.88. 

5. Whfat is the value of 296 yards of ol«thttt$4;75pei 
yard ? - J^^. f 1406.00. 

6. Whttt ^will 763 bttshds of wheat eost at $1.75 a 
toshel? J^^. 1^1335.25. 

7. What will' a di^ve of 89iooW8 ooet at an average 
price of $1«.96 ? iliWiS. $1651.84. 

8. Sold ]:<76dpoands of bittt&r at 18 <%nt8 a pound, 
ilow mueh did I tieeeive ? Am, $322.02. 

9. Thet<e at^e '48 lines on a pag^ and 58 tetters in each 
line, hc^iv miiiiy li^ttdM on a page ? A^, i2279 letters. 

10. If one bobc bf r^lidins be worth $2.i6, what will 737 
tM)xeBC08t? jin«. $1591.92. 

11. If one'bttshisl of com be worth 78 o^nts, what is the 
^altie of 839 ^dheis ? Am, $654.42. 

12. If atiian tran^l 586 miles per day, how fa^ ^will he 
travel in 369 days ? Am, ^16^34 miles. 

13. If ^ laborer receive $342 for a year's labor, how 
monh would he earn in 17 years ? Ans, $5&14. 

«14. What cost 269 tons of hay at $16<75,per ton ? 

Am. $4505.75 

15. What will 397 boxes of rsusins come to &t $3.25 a 
l»x? --4«5. $1290.25. 

16. What will 37 yoke of oxen cost at an average of 
$73.87 a pair? 4?m. $2733.19. 

.17. What is the value of 64980;pounds of gunpowder at 
33 cents a pound ? Am, $21443:40. 

18. What is the iralue of 1653 .pound&.of chocolate at 17 
^oents a pound? Ans, $281.01. 

19. What is the value of 615 umbrellas at $2.18 each? 

ilm. $1340.70. 

20. What would 5278 trunks cost at $5.37 each ? 

Ans. $28342.86. 
.21. What Would 896 arithmetics cost at 42 cents each ? 

4^. $376.32. 

22. What would 1728 pounds of morocco cost at 29 cents 
a pound? .i4«s. $501.12. 

23. What would 34796 pounds of wax cost- at 24 cents 
a pound? A«s. $8351.04. 



MEACHANTS' AND TAADESMBNS' BILLS. 

§ 72* To find the total value of a bill of goodski^^ 

FHfnd (lvalue of ectchitem of said hUl by multiplying 
the price per artide by the number of articles, and add 
the several values together'. 

Find the amount of the several articles specified in the 
foUowiiig bills :— 

1. 
J, Norton, Esq, 

Bought of Samuel Brown, 

5 pairs of boetsy at $8.25 a pair, .*.... $16.25 

6 yards of broadcloth, at $4.50 a yard/ - - - 27.00 
12 skeins of «ewing silk, at 5 cents a skein, -^ - .60 
16 yards of mushn; at 35 cents a yard, ... 5.60 

$49.45 
Received payment, 

Samuel Brawn. 

Jan, 17, 1849. 

2. 

Johai ff^ttorii ^sq. 

Bought of Jcmes Fisher, 
27 pounds of cofiee, at II cents a pomvd, -, - - $2,97 
16 pounds of sugar, at 9 cents a pound, - -. - - 1.44 
21 pounds of raisins, at 7 cents a pound, - - . 1.47 
18 pounda. of butter, at 21 cents a pound, - - - 3.78 

$9766 
Received payment, 

James Pisker, 

Jan, 18, 1849. 

.3. 
George Smith 

Bought of Samnd Johnson, 

37 yards of silk, at $1.25 a yard, $ 

32 yards of muslin, at 52 cents a yard, - . - 
12 pairs of shoes, at $1.82 a pair, .... _ 
16 hats,, at $.2.18 a hat, - ---..-. 
^1 pairs of shoes, at $2.10 a pair, 

Required the amount of the bill. AmtT^lMTfv 
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4. 
James Rankin 

Bought of Johnson &* Co. 
30 barrels of flour, at $5.20 a barrel, .... $ 

27 barrels of beef, at $8.75 a barrel, . - - 
16 bairels of pork, at $8.12 a barrel, ... 
42 kegs of lard, at $2.90 a keg, 

.Required the total value. Amt, $643.97 

5. 
T. Jenkins^ Esq, 

Bought of Smith ^ Stodard, 
37 bushels of wheat, at $1.75 per bushel, - . $ 
42 bushels of com, at $0.92 per bushel, ... 
24 bushels of rye, at $0.75 per bushel^ ... 
89 bushels of oats, at $0.33 per bushel, ... 

Amt, $150.76 
Received payment, 

Smith if Stodard, 
6. 
it. Prince, Esq, 

fought of James Sanford j- Co. 
32 arithmeticB, at 29 cents, ........$ 

61 readers, at 36 cents, 

88 spellers, at 39 cents, 

28 geographies, at 56 cents, 

Amt. $80.63 
Received payment, 

/. Sanford Sr Co. 
7. 
Samuel Jones 

Bought 'of Richard Lee ^ Co, 
54 Watts's Psalms and Hymns, at 42 cents, . . $ 

29 New Testaments, at 63 cents, - r - - - 
47 -Watts on the Mind, at 27 cents, - - - , - 
59 New England primers, at 15 cents, - - - 
26 Doddridge's Rise and Progress, at 18 cents, - 

% Amt. $67.17 

Received payment, 

RicKard Lee 4 Co, 
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P. Stevenson 

B&ugJU of George Knowhon, 
356 poimds of batter, at $0.17 a poiBid, • * $ 
287 pounds of lard, at $0.12 a pound, - - •. 
99 pounds ci oheeae, at $0.13 a pound, - * 
287 pounds of mutton tallow, at $0.07 a poimd, 
188 pounds of beef tallow, at $0.10 a ponnd, - 



Amt. $146.72 
ReceiTed payment, 
, ^ G. KnowUon. 

9. 
Robert Baker 

Bought of James Snedeker, 
18 yoke of oxen, at $87 per yoke, - - - - $ 
24 span of horses, at $156 per span, - - - • 
72 cows, at $27 each, - - 

Amt. $7254 
Beoeived payment, 

James Snedeker, 

10. 
Joseph Stewart, Esq. 

Bought of /. H, Jones, 
17 yards superfine broadcloth, at $5.80 per yard, $ 
42 yards muslin, at 32 cents per yard, - • - - 
63 yards black silk, at 89 cents per yard, - - - 
13 rest patterns, each 75 cents, --.--- 
106 pairs of cotton hose, at 19 cents e?ich, -, - - 

Amt, $198.38 

11. 
G. Godfrey y Esq. 

Bought of Seth MiUer & Co. 

33 hundredw^ht of refined sugar, at $8.37 - $ 

28 hundredweight of crushed sugar, at $7.92 • 

63 bags of Java oofiee, at $3.20 per bag, - - 

9 chests of tea, at $18.63 per chest, . - - - 

12 barrels of molasses, at $9 per barrel, - - - 



20 
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12. 
MarcvA H, Stoddard 

Bought of Samtid C, Pike ^ Co, 
3 hogsheads of molasses, each 63 gaUons, at 27 
cents a gallon, --- $ 

7 casks of vinegar, each 42 gallons, at 30 cents a 

gallon, ----.i 

8 quintals of codfish, each 112 pounds, at' 6 cents 

a pound, ---- 

36 hams, each 18 pounds, at 9 cents a ponnd, 
39 hams, each 16 pounds, at 7 cents a pound, 

^mt. $286.03 
Received payment, 

Scmi/ud G, Pike Sf Co, 

13. 
S. Tan Renssdaer 

Bought of Samuel Sniffen^ 
3 dozen mahogany chairs, at $5 each, - - - $ 
12 dozen cane-seated chairs, at $3.20 each, - - 
8 dozen kitchen chairs, at $1.73 each, - - - 
6 bureaus, at $17.86 each, - 

A^nvt, $914.04 
Received payment, 

Sdrniid Sniffen. 

14. 
Greorge Grants Esq. 

Bought of Benj\ Butler, 
3 boxes of sugar, each 108 pounds, at 12 cents a 

pound, --* $ 

3 hogsheads of molasses, each 63 gallons, at 36 
cents a gallon, ---.-.--- 

5 chests of tea, each 96 pounds, at 84 cents a 

pound, -- 

6 casks of rice, each 280 pounds, at 5 cents a 

pound, ---. ^ 

Amt, $594.12 
Received payment, 

Bety', Butler, 
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15. 
Sctmud Dean, JEsq. 

Bought of Sylvester Crane S^ Co, 
89 bags of oofiee, each 96 pounds, at 12 cents a 9 

pound, ^-- 

36 chests of tea, each 63 pounds, at 69 cents a 

pound, - 

8 bales of sheeting, each 64 yards, at 14 centsa 

yard, - 

* 5 boxes of sugar, each 256 pounds, at 8 cents a 

pound, 

14 boxes of raisins, each IB pounds, at 13 cents 
a pound, 

Amt. $2797.04 

16. 
R, Covily Esq, 

Bought of Sarrford Spalding^ 

17 hogsheads of molasses, each 63 gallons, at 27 

cents a gallon^ - - - - $ 

13 barrels, of "vinegar, each 36 gallons, at 18 

cents a gallon, ^-- 

16 boxes of sugar, each 178 pounds^ at 7 cents a 

pound, --- - 

23 kegs of lard, each 35 pounds, at 11 cents a 

pound, 

Amt. $661.32 

17. 
J, Dunham^ Esq, 

Bought of Seth Osbomy 

18 pounds of tea, at 56 cents a pound, - - - $ 
27 pounds of cofiee, at 14 cents a pound, - - 

48 pounds of sugar, at 11 cents a pound, - - - 
21 pounds of raisins, at 15 cents a pound, - - 
81 pounds of butter, at 21 cents a pound, - - 

Amt. $28.80 
B^ceived payment, 

Sethi OibiOTu, 
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§ 73* By Division- we ascertain how many times one 
number contains another. The sign of diTison is thus 
written -r . The left-hand number is to be- divided by that 
on the right. 



DIVISION TABLE. 



1-7-1 = 



1= 

3-M = 



4- 
5- 



1 
1 



1 
2 
3 

4 

5 

6 

: 7 

: 8 

9 
10 
11' 
12-7-1 = 12 



6-rl 
7-f-l 



8- 

9- 

10- 

11- 



1: 
1: 

1; 

1: 



2- 

4' 
6 
8- 
10- 
12- 
14- 
16- 
18- 
20- 
22 
24- 



2=1 
2= 2 
2= 3 
2= 4 
2= 5 
2= 6 
2= 7 
2= 8 
2= 9 
2=10 
2=11 
2=12 



3-T-3: 
6-7-3: 
9-7-3: 
12-7-3: 
15-7-3: 
18-7-3: 
21 — 3: 
24-7-3: 

27 -r3: 

30-7-3: 
33-^3: 
36-7-3: 



1 

2 
3 
4 
& 

6 

7 

8 

9 

10 

11 

12 



4-^4= 

8-7-4= 

12-7-4= 

16-^4= 

20-^4= 



24 



28-r4=t= 
82-r4= 
36-r4= 



40 



44-f.4: 

48-f-4: 



4= 



4= 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



10-f-5= 
15-7-6= 



20 



5= 



25-7-S= 
30-7-5= 
35-7-5= 



40 



5= 



45-7-5: 
50-7-5: 
55-7-5: 
60-f-5: 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



6- 
12 

18- 
24- 
30- 
36 
42 
48- 
54- 
60- 
66- 
72- 



6= 1 
6= 2 
6= 3 
6= 4 
6= 5 
6= 6 
6= 7 
6= 8 
6= 9 
6=10 
6=11 
6=12 



7-7-7: 

14-r7: 

21-7-7: 
28-f-7: 
35-7-7: 
42-7-7: 

49-r7: 
56.^7: 

63^7: 
70-7-7: 
77-7-7: 

84-7-7: 



1 

2 
3 

4 
5 
6 

7 

8 

9 

10 

11 

12 



8< 

le- 

24 
32 
40 

48- 
56 
64 
72 
80- 
88- 
96 



•8: 
8: 
8: 
8: 
■8: 
8: 
8: 
8: 
8: 
8: 
8: 
8: 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



f8. What IB aBcertaiaedby di^mon^ 



JUVJUlOlf. 
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9- 
18- 
27- 
36- 
45- 
64- 
63- 
72- 
81- 
90- 
99- 
108- 



9: 
9: 
9: 
9: 
9: 
9: 
9: 
9: 
9: 
9: 
9: 
9: 



•• 1 
: 2 
: 3 

'. 4 
; 6 

6 

7 

: 8 

9 
10 
11 
12 



10 

20 

30 

40- 

50- 

60- 

70- 

80- 

90- 

100- 

110- 

120- 



10: 
10: 
10: 
10: 
10: 
lOi 
10: 
10: 
10: 
10: 
10: 
10: 



: 1 

: 2 

: 3 

: 4 

: 6 

: 6 

; 7 

: 8 

: 9 

10 

11 

12 



11 

22 

33 

44. 

55 

66- 

77- 

88- 

§9- 

110- 

121- 

132- 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



: 1 

: 2 
: 3 
: 4 
: 5 
: 6 
: 7 
; 8 
: 9 
10 
11 

12 



12 

24 

36 

48- 

60 

72 

84- 

96- 

108- 

120- 

132- 

144- 



12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 



: 1 

: 2 

; 3 

: 4 

: 5 

: 6 

7 

: 8 

9 
10 
11 
12 



§ 74t BCENTAL EXERCISES IN DIVISION. 



1-r 1 are how many ? 

3-T-l ' 

2-r-l 

5-r-l 

4-rl 

7-7-1 

6-M 

9-T-l 

8-T-l 
lO-r-l 
12-r-l 

11—1 



2-T-2 are how many ? 

6-T-2 

4-7-2 

8- 
12-^2 
10~2 
14-7-2 
18-^2 
16 

20-r2 
24-^2 
22-7-2 



(( 

« 
It 
<( 

C( 
(C 

« 
« 



(( 
<( 
<i 
cc 
II 
<l 
II 
II 
II 
II 
II 



3-7-3 are how many ? 

9-7-3 

6-7-3 
12-r-3 
18-7-3 
15-r3 
21-r3 
27-^3 
24-7-3 
30-7-3 
36-^3 
33-r3 



4- 
12- 

8- 
16- 
24- 
20- 
28- 
36- 
32- 
40- 
48- 
$4,. 



4 are how mi^y ? 

4 
4 
4 
4 
4 
'4 
4 
4 
4 
4 
A 



II 
II 
II 
II 
(I 
« 
(I 
(I 
II 
II 



i( 
II 
II 
II 
II 
II 
II 

4 

l« 
l< 
II 
VV 



9* 
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Kvmoif. 



5 
15 

10- 
20' 
80- 
26- 
S6' 
45- 
40- 
§0- 
60- 
65- 



6 are how many? 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 



(C 

« 

(C 

« 

(C 

(f 

(C 

<c 
<c 



(I 
cc 

CI 

tt 
tt 
tt 
tt 

tt 
tt 
tt 

fC 



6 
18 
12 
24' 
36< 

do. 

42- 
64- 

48- 
60- 
72. 
66- 



-6 are horw many ? 

e 

•6 
'6 
6 
6 
6 
6 
6 
6 
6 
6 



K 
C( 
tt 

". 
C< 

l( 

« 

f( 

CC 

cc 
tt 



4C 
C( 
«C 
CC 

tt 
tt 
it 
it 
tt 
tt 
tt 




9*-9 are how many ? 
27-r9 



18-7-9 
36~-9 
54-^9 
45-^9 
63-9 
8I-^9 
72-h9 
90-T-9 
108-r9 
99-5-9 



cc 
tl 
It 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



tl 
tl 
tt 

CI 
C« 

ft 

CC 
CC 

<t 
c« 
« 



8 are how many ? 

8 



cc 
cc 
It 
tt 
tt 
tt 
tt 
It 
tt 
tt 
tt 
It 



lO-^ 

30 

20 -r 

40-T- 

60-r- 

50-i- 

70- 

90 -T- 

80-^ 

100-r 

120-r 

110-f^ 

IW 



10 are how many ? 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

\0 



cc 
cc 
cc 
cc 
cc 
tt 
tt 
tt 
It 
tt 
tt 
tt 



tt 
it 
it 
u 
it 
it 
<c 
u 
it 
it 
ti 
a 
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]0S 



11 

33 
22 
44 

66 
55 
77- 

go- 
es- 

110- 
132- 
121- 



•1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



are how many ? 



<c 

« 
<C 
II 
<l 
l< 
II 

« 



M 
<l 
«< 
C< 
CI 

« 

CI 
CI 

<c 
11 
II 



12 

36 

24 

48. 

72 

60 

84- 

108- 

96- 

120- 

144- 



■12 
12 
12 
12 
12 
12 
12 
12 
12 
132-rl2 



12 are how ihany ? 
12 



11 

M 
CI 
(I 
II 

l< 
IC 
C< 

II 
II 

CC 



II 

M 
it 

u 
11 
it 
II 
II 

CI 
IC 



§ 75t Further Application of Division Table. 



1. 4 

2. 8 

3. 12 

4. 10 

5. 15 

6. 12 

7. 16 

8. 18 

9. 16 

10. 24 

11. 24 

12. 24 
\S. 24 

14. 27- 

15. 28- 

16. 30- 

17. 32 

18. 28- 

19. 21 

20. 42 

21. 63 

22. 54 

23. 49 

24. 56 

25. 72 



2 are how many ? 
4 
3 
5 
5 
4 
4 
9 
8 
8 
3 
6 
4 
9 
7 
10 
8 

4. 
7 
7 
9 
9 
7 
8 
9 



CC 

II 
II 
tc 

CI 
CI 
CC 

II 

CI 

11 
II 

CI 

u 
n 
II 

CI 
CI 

II 

CI 
CC 
CC 
CC 

it 



it 
it 
II 
l( 
(I 

CI 
CC 
CI 

II 

CC 

41 
CI 

u 

CC 

CI 
(C 



II 
(I 
II 
II 
CC 

II 

CI 
CC 



26. 81 

27. 88. 

28. 54- 

29. 84- 

30. 18- 

31. 72- 

32. 96- 

33. 96- 

34. 88- 

35. 63- 

36. 99- 

37. 132- 

38. 121- 

39. 144- 

40. 96- 

41. 72- 

42. 81- 

43. 42- 

44. 108. 

45. 84- 

46. 88- 

47. 77- 

48. 56. 

49. 84- 
60. 63.V 



9 are how many ? 
11 

9 
12 

9 

8 

8 
12 

8 

9 

9 
12 
11 
12 
12 

8 

9 

6 
12 

7 
11 

7 

8 
12 



11 

CI 

II 

(I 
II 
II 

M 
(I 
IC 
IC 
CI 

II 

II 
II 

CC 
CI 

CC 

II 
II 
II 
II 
«( 
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g 76. — 1. How many pairs of boots can be bought for 
$24, at $3 a pair ? (24-T-3=how many ?) 

2. How many quarts of milk, at 4 cents a qu^irt, can be 
bought* for 16 cents ? How many for 32 , cents ? for 24 
cents? for 40 cents? for 48 cents? 

3. How many pounds of cheese can be bought for 40 cents, 
at 8 cents a pound ? for 32 cents ? for 64 cents ? for 56 
cents ? for 72 cents ? for 96 cents ? for 24 cents ? 

4. How long will it require to travel 49 miles at 7 miles 
an hour ? 63 miles ? 77 miles ? ^4 miles ? 35 miles ? 42 
miles ? 21 miles ? 

5. How long will 35 bushels of oats suffice for a horse, 
if he eat 5 bu^els a week ? How long will 45 bushels suf- 
fice ? 60 bushels ? 55 bushels ? 30 bushels ? 

6. How long will it require to travel 72 miles at 9 miles 
an hour? how long to travel 108 milea? 99 miles? 54 
miles ? 45 mUes ? 63 mil^s ? 

7. If a barrel of. molasses cost $11, how many barrels 
can be bought for $33 ? for $77 ? for $99 ? for $55 ? for 
$88? 

8. If a man earn $8 in 1 day, in how many days will he 
earn $48 ? $64 ? $96 ? $40 ? $32 ? $72 ? 

9. If a pound of sugar cost 9 eents, how many pounds 
can be bought for 81 cents? for 90 cents? £ox 45 cents? 
for 54 cents ? for 63 cents ? 

10. If a man spend $12 a week, in how many weeks 
will he spend $96 ? $132 ? $72 ? $84 ? $60 ? $144 ? 

11. At 4 cents a mile, how far can I ride for 48 cents ? 
32 ceatE ? 16 cents ? 20 cents ? 40 cents ? 44 eents ? 

12. If it cost 7 cents to ride 1 mile, how many miles can 
I ride for 63 cents ? for 84 cents ? for 56 cents ? for 35 
cents? for 77 cents t 

13. How many shillings are there in 72 pence, 12 pence 
being required to make 1 shilling ? in 96 pence ? in 108 
pence ? in 132 pence ? in 60 pence ? 

14*. If a pound of lard cost 1 1 cents, how many pounds 
may be bought for 110 cents ? for 132 cents ? for 88 cents ? 
for 99 cents ? for 55 cents ? 

15. Bought a sheep for $6. How many sheep can J buy 
for $34 7 ior $60 1 for $72 ? for $48 ? for $36 ? for $42 ? 



16. If 8 shiUingB inske 1 dollar, haw msny dollars are 
there in 64 shillings ? in 88 shillings ? in 56 ihiUings ? ia 
96 shillings ? in 72 shillings ? 

17. There are 12 ounces in 1 pound Troy. How many 
pounds in 72 onnoes ? in 48 ounces ? in 84 ounces ? in 60 
ounces ? in 36 ounces ? 

§ 77* It often happens that the dividing numher is not an 
exact measure of the one to he divided ; that is, after the 
division is performed, a portion of the divided number^ less 
than the divisor^ remains. This is called the remainder. 
The following is an iUustration. Suppose 23 is to he di- 
vided hy 5. The divisor 5 is not contained in 23 so many 
as 5 tiiites, since 5 times 5 are 25, a numher larger than 23. 
It is, however> contained in 23, 4 times, since 4 times 5 are 
20 ; a numher less than 23 hy 3. Hence 5 is contained in 
23, 4 times and 3 remainder. 

1 . How many times is 6 contained in 39, and what is 
the remainder ? 

2. How many times is 4 contained in 18, and what is 
the remainder ? 

3. A man having $37, hought cloth at $5 a yard. How 
many yards could he huy, and how many dollars would he 
have left ? 

4. A hoy having 47 cents, hought melons at 6 cents 
each. How many melons could he huy, and how many cents 
have left? 

5. A scholar has 51 sums to perform. During how many 
hours can he perform 7 per hour, and how many will re- 
main? 

6. If a pound of raisins cost 7 cents, how many pounds 
can I huy for 60 cents, and how many cents left ? 

7. If a pound of tamarinds cost 6 cents, how many 
pounds can be bought for 70 cents, and how many cents 
left ? for 49 cents ? for 59 cents ? 

8. If a pound of dates cost 12 cents, how many pounds 
can be bought for 140 cents, and how many cents left ? 

9. If a barrel of flour cost $9, how many barrels can be 

bought for $70 ? for $88 ? for $49 ? for $57 ? for $68 ? 

— - - — ■- .- . ^ . . ■ — ^ 

77. What often happens^ lSL\>Etot^\ft\ 
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I 

10. How many times 4 in 33, and ho'w mfuiy remain ? 
in 38 ? in 46 ? 

11. How many times 8 in 46, and how many remain ? 
in 54 ? in 71 ? 

12. How many times 11 in 37, and how many remain ? 
in 49 ? in 93 ? 

13. How many timed 12 in 52, and how many remain ? 
in 79? in 101? 

14. How many times 9 in 61, and how many remain ? 
in 86 ? in 107 ? 

15. How many times 7 in 51, and how many remain? 
in 83 ? in 78 ? 

16. How many times 6 in 39, and how many lemain? 
in 57 ? in 47 r 

17. How many times 12 in 79, and how many remain 2 
in 63? in 95? 

18. How many times 11 in 81, and how many remain ? 
in 69 ? ii 98 ? ' 

19. How many times 10 in 64, and how many remain ? 
in 73? in 117? 



SIMPLE DIVISION.— For the Slate. 

% 78t From the previous questions and ans^rers we leam 
the nature of Division ; viz., that it i$ a process of ascer* 
taining how many times one ntwtber contains another. 

Two numbers are given, one of which is to be divided by 
the other. That to be divided is called the dividend ; that 
by which we divide, is called the divisor ; and if, after the 
operation is performed, a number be left undivided, that is 
called the remainder. The quotient, or number, obtained 
by dividing the dividend by the divisor, is one df thefac" 
tors, (§ 64. 1,) or eqtud parts into which the dividend is 
sepo/rated. The number of these factors equals the units 

78. What do we ascertain by division ? How many numbers are 
given I What is that to be divided called ? What that by which we 
divide 9 What c^ the number left midivided I What is the quo- 
t/eat/ ^ 
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in the divisor; hience if the quctient be Unitten dawn a 
number of times equal to the units composing the entire 
diinsor, and their som obtained, it Will exactly correspond 
with the dividend in all instances, except when there is a 
remainder; if a remainder exist, tiiat most likewifle be 
added to the amount of factors. 

Illtjstration. If we divide 20 by 4 we obtain 5 as a 
quotient ; 4 and 5 are therefore the &ctor8 of 20 ; and siilce 
the divisor 4 contains fimr units, the quotient 6 must be re- 
peated 4 times to produce the dividend 20 ; thus 5+5+ 
5+5=20. Again, 23+4=5 and 3 remainder, and 5+ 
5+5+5+3=23 ; that is, the four factors into which 23 is 
divided, and the number (3) which remains over and above 
these four factors, being added, produce the dividend 23. 

It is obvious that the remainder must in every instance 
be less than the divisor, for were it larger than the divisor, 
the dividend would contain that divisor one time more than 
is indicated. 

At paragraph 73, we gave the character + , as that used 
to imply division. It is also expressed by writing the divi- 
dend over the divisor with a short line between them ; thus 

27 

"g- implies that 27 is to be divided by 3. 

The dividend may be a mere abstract number, or a num- 
ber representing some particular objects, or vahmtim, Tha 
divisor is always to be regarded as merdy a number , showing 
the number of equal factors or quantities into which the 
dividend is to be resolved ; while the quotient, being one of 
the equal parts into which the dividend is resolved, must be 
of the same name or kind as the dividend. The remainder 
being also an undivided part of the dividend, agrees with it 
in kind. Division is the reverse of MultipHcation, and is 
proved by it. The divisor showing the number of factors 

What is a factor ? (§ 64. 1.) The number of these iSMsfdrs emislB 
what? How proved? What exception? How then? Give ulnu- 
trations ? How does the remafaider compare widi the divisor ? Why ? 
What is the iaign of division ? How else expressed ? What may the 
^vidend be? The divisor what? Showing what? The quotient 
nmst apee in kind with what ? The remainder with what f How 
is division proved ? What does the diviaot «ho^ \ 
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obtained finim the dividend, aad the quotiiBat being one of 
these facton* ^e pxoduot of these two temu necoMarily 
produces the dividend in all cases except where there is a 
remainder. If a remainder esdst, it must be added to the 
product of the divisor and quotient to produce the divi- 
dend. 

Division is usually separated into two sections : the first 
embracing all cases when the divisor is not more than 12 ; 
the second, all cases when the divisor is more than 12. 

CASE I. 

§ 79* The following rule is to be used only when the 
, divisor does not exceed 12. 

BULE. 

Write down the dividend^ and placing a short cwrve 
line on the left, write the divisor at the left of that curve, 
and draw a horizontal line directly beneath the dividend. 

Take from the left of the dividend the smaller member 
of figv/res capaUe of containing the divisor, and observe 
how many times it is contained, and whether there be any 
remainder, writing the figure expressing the times, beneath 
the line, directly under the figure orfigu/res divided. If 
there be a remainder, tcrite the fotuninng figure of the 
dividend on the right of that remainder, and divide as 
before, placing the figure obtained, under the dividend fig* 
ure last taken. Continue this process, till all the figures 
of the dividend have been taken ; the number obtained unU 
be the quotient. 

If the figure or figures taken divide %pithout remainder, 
proceed withjhe remaining figures as before; and if in 
assuming any figwre of the dividend, the nwmJber obtained 

What is the quotient I Their product, what t What exception ? 
HiDw, if t^ere be a remaiaderl Hov many sections I The first, 
what ? The scoond, what? 

'79. What is the role f How write the sum f How many figures 

are taken, and where t Where write the quotient figure ? If there 

be a remainder, what is donef Where -pLace the figure obtained! 

How long continue the process ? If the figures divide without re- 

nminder, how proceed ? When place a cipher in the quotient ! 
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Seksathan the diifisa^, jtace a cipker in tkeg^Mmiltt 
and, camming another ^ure cf ike dividend, jtrooied it^ 
before. 

1. Divide 9636 by S. PEBFo&ifEB. 3)9636 

3212 , 

The ytraik here is very simple, as each figure of the divi- 
d^id contains the divisoj^ one or more times without lemain- 
dei. 

2. Divide 84884 by 4. Am, 21221. 

3. Divide 684264 by 2. Am, 342132. 

m 

The following sums will require more care. In the first 
place, the left-hand figure of the dividend is in most cases 
less than the divisor, so that it may be necessary to take 
tico or even three of the left-hand figures of the dividend to 
o^blain a number sufficient to contain the divisor ; iokI intlie 
secimd place, the figure or figures divided, will divide with^ 
out remainder only occasionally, so^hat instead of di^ding 
each figure separately, we must write them waiceemrelf 
dn the right of the remainders of a previous divisimi,. and 
divide the number thus produced. 

OPESATIOSr. 

4. Diinde 1728 by 4. 4 ) 1 7 2 8=diiridend. 

4 3 2=quotient. 

Here the left-hand figure 1 will not contain the «Bvisbr4» 
and we therefore divide the 17, that is, we assume the two 
left-hand figures. The divisor 4 is contained in 17, 4 limes 
and 1 over. The 4 is written down and 2, the third figure 
of the dividend, is placed on the right of the remamder 1, 
and the number 12 obtained. This numb^ contains the 
divisor 4, 3 times and no remainder, and 8 contains the <li- 
visor 2 times and no remainder. Hence the required quot- 
ient is432. 

It is important to know the precise numerical value of the 
quotient figutes. That value is in all cases the saitie as that 



imkt II 



How< does the lefMisnd figure of the dividend ofteiMqBQLpsre <irith 
the diyiBor i How inany fig^es of the divisor may be taken at a 
time I What '» a eecend difficfiHy ? What is the yaiue of eaoh %- 
ure in any quotient ? 

10 
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of the figure or figiiies divided. In the. SLbove sutn, had 
the left-hand figure, 1, been sufiicient to contain the divisor, 
the figure obtained by dividing would have been thousands, 
bec^ause the 1 occupies the place of thousands. But as it is 
we take the two left-hand figures, viz., 17, which are hun- 
dreds, and thus obtain 4 hundred as the left-hand figure of 
the quotient. When we take the 2 of the dividend, that 
being tens, we obtain tens, and the 8 being units, gives 
units. It will be observed that when twcT figures are di- 
vided together, it is the right-hand one, that determines the 
denomination. 

OPBitATION. 

5. Divide 3568 by 8. 8 ) 3 5 6 8= dividend. 

4 4 6=quotient. 

ExFLANATiON. 3, the left-hand figure, vtdll not contain, 
the divisor, we therefore take 35, which contains 8, 4 times 
and 3 over ; then placing the 6 on the right of the 3 re- 
maining, we obtain 36, and this (36) contains 8, 4 times 
and 4 over ; then, lastly, the 8 of the dividend placed on the 
right of the remainder 4, forms the number 48, which con- 
tains the divisor 6 times. We thus obtain 446 as the quo- 
tient. The 35 of the dividend is hundreds, and consequently 
the left-hand 4 is hundreds, the second 4 is tens, and the 6, 
imits ; each corresponding in denomination with the figure of 
the dividend from which it is obtained ? 

6. Divide 34984 by 4. Ans, 8746. 

7. Divide *770 by 6. Ans. 6795. 

8. Divide 471784 by 8. Am, 58973. 

9. Divide 296802 by 9. Am. 32978. 

10. Divide 413248 by 11. Am. 37568. 

11. Divide 1016868 by 12. Am. 84739. 

12. Divide 59927 by 7. Am. 8561. 

13. Divide 437675 by 5. Am. 87535. 

In the ^bove sums no remainder is found. The following 
are each attended with a remainder. 

^ 14. Divide 769537 by 6. Am. 128256, and 1 rem. 

The remainder is of the same denomination as the divi- 
dend or number divided. 
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15. Divide 6837981 by 11. Ahs. 621634, and 7 rem. 

16. Divide 778891 by 8. Ans, 97361, and^ rem. 

17. Divide 9867310 by 12. Am. 822275, and 10 rem. 

18. Divide 3897150 by 7. Ans. 556735, and 5 rem. 

19. Divide 87639577 by 8, Ans. 10954947, and 1 rem. 

20. Divide 4687931 by 9. Am. 520881, and 2 rem. 

21. Divide 4396178 by 9. Am. 488464, and 2 rem. 

§ 80* In tkb following Boms, divide each dividend by 
each of the given divison separately, and add the quotients 
and remainders. 

I. Divide 783596 by 5 and 8. 

Opebation. 7 8 3 5 9 6-7-5=1 5 6 7 1 9, and 1 rem. 

7 8 3 9 5 6—8 = 97 9 94, and 4 rem. 

Ans. 2 5 4 7 13, and 5 rem. 

2. Divide 346652 by 4 and 6. Am. 144438, and 2 rem. 

3. Divide 7418679 by 3 and 7. Am. 3532704, and 2 rem. 

4. Divide 687054 by 7 and 9. Am. 174489, and 7 rem. 

5. Divide 963785 by 6 and &7 Am. 281103, and 6 rem. 

6. Divide 4567811 by 2 and 11. Am. 2699160, and 7 rem. 

7. Divide 854673031 by 5 and 9. 

Am. 265898276, and 2 rem. 

8. Divide 436958 by 6 and 10. Ans. 116521, and 10 rem. 

9. Divide 734697 by 3 and 12. Am. 306123, and 9 lem. 

10. If 8 drams make one ounce, apothecaries' weight, 
how many oimces in 57893 drams ? 

Ans. 7236 ounces, Ad 5 drams over. 

II. If it cost 7 cents to ride 1 mile, how far can I ride 
for 6978 cents ? Ans. 996 miles, and 6 cents over. 

12. If an acre>of land is worth Sll, how many acres 
can be bought for $986744. Am. 89704 acres. 

13. If I travel 12 miles daily, in how many days can I 
travel 9867540 miles ? Am. 822295 days. 

14. If a locomotive run 12 miles in 1 hour, in how many 
hours will it run 10368 ? Am. 864 hours. 

15. How many coats, at $9 each, can be bought for 
$187353 ? Am. 20817 coats. 

80. How are the foUowing Bam& \a \)ft -drtv^^V 



CASE II'. 

§;$tA Xl^e foUb^mg is t&e rol^ for dlvddixi^ "Vi^n, ijae di- 
visoj i9 mPf Qui^r larger than 1^. 

RULE. 

Write dbton the Mvide^d,and\ dratidng a short curve 
both on its right arid left^ place the divisor on the left. 

IMupoml^ l^t cf the dividend the Mdllest number 
^Jiguf^ capabU^ contavmn^ the divi909f; cmd, observ* 
ing how many times it is contained in those JigwreSt place 
thejlgure compressing the nuffiier qf times on d^ righ^ of 
the dividend ^ as, thefkst qttoUefUi^^u/re^ 

Multiply, the divisor by the quotient f^ure^ and jdace 
the product under the figures divided. 

Subtmct thdsirpwdtictftom^ the figure or figures divided, 
afkdpl(iceon th^rji^.i^thef^emainder^neo^ltft^nd 
figwre (^ the damdend* 

I)i(t)ide the number thus cito/iaiec^bythie gipent divisor^ 
and place, the figure qbtc^ned, as the second figtm <^ the 
guet^ient^ 

Continue the process of dimdi9tgi m^Ui^^ngy sub^ 
.tr-acti^g^ cknd brrngvi^s do^n the figures of the dividend, 
till aU: ewe divided; the figure, <^ the quotient will eo^ 
press the^time$ the divi^P^ i». contained i^ the d(iviidend. 

ISy oiler tl^e division is cpi^pleted^ an undivided 9iMnbe:i^ be 
left, that is a remainde]^. 

IC; on l>ringiq|L down a figure of the dividend to the re- 
mainder, the nujSber produced be less than the divisor, ia 
cipher must b»e placed in the quotient, and another $guie of 
the dividend brought down. 

If in an^ instance, after the product of th0 quotient and 
divisor has been subtracted, a rvumher greater than the 
divisor be left, the quotient figure is too small ; but, if that 

product bC: greqler than the number divided, it is too targe. 

- ■ ■■ ■ — ...,.■ , 

81. Oase 2, ex&bracea what? How write the (S'ridendi ^ ? Tlie 
divisovl Take kow BiAi^flgurBs t Observe what t How mulUply f 
Wbati iind l(pw Buhtract f How divide! Continue w^LatJ Whsit 
oblU any uDdiyided number, after the division is completed % When 
place a cipher ip the quotient ? Ho^ can we kno^ if the quotient 
iigwe be too Btnall I too largel 
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]. Divide 15341 by 29. 

Peeformed. 29)15341(52 9=qnoti6nt 

145 

84 
58 



261 
261 



000 

4 

Explanation. Three figures are required to contain the 
divisor, and* in these figures, (153,) the divisor is contained 
5 times. 5 is therefore the first quotient figure. Subtract- 
ing 5 times 29 from the divided figures, a remainder of 8 
is obtained, to which the 4 in the dividend is brought down 
producing the number 84. This I divide as before and ob- 
tain the quotient figure 2 ; then multiply -and subtract 
and find a remainder of 26. I then bring down the 1 and 
divide, obtaining the third figure of the quotient, viz., 9, and 
as all the figures are brought down and divided, 529 is the 
quotient required, and there is no remainder. Hence we 
learn that 29 and 529 are the factors of 15341. If either 
of these numbers be written down as many times as there 
are units in the other, thevr sum vnU he the dividend. 

Division may therefore be proved by addition. In obtain- 
ing the proof by addition, if there be a remainder, it must 
also be added in with the other numbers. 

Addition is not however the most direct mode of proving 
division. The quotient and divisor are fte factors pf the 
dividend, (§ 64, 1.) Hence, the dividend is produced by the 
multiplication of these two factors ; that is, we prove division 
most directly, by mtdtijdying together the divisor and quo- 
tient. If there be no remainder left in performing the 
division, theprodtict toiU equal the dividend; if there be 
a remainder, that must be added to tke product of the divi- 
sor and quotient, to produce the dividend. 

If the work of the following sum be carefully observed. 

How may we prove division f If there be a remainder what is 
done t How best prove addition t What will the product be t I£ 
there was a remainder, what must be dooa \ 

2D 



su 



it will be seen that each quotient figure ii obtained by fi)ur 
successive stppA foUowing each other constaatly in the same 
order. We first divide ; second, nmLtiply ; third, subtract ; 
and fourth, bring down, 

2. Divide 6283488 by 58. 

PERFOBMBD. 

58)6283488(108336 

58 



483 
464 

194 
174 

20 8 
174 

348 
000 

3. Divide 7461300 by 95 

4. Divide H6656 by 1038. 

5. Divide 355678 by 39t 

6. Divide 1299137 by 17. 



PROOF. 

108336 

58 

866688 
54i6 8»0 



6 2 8 3 4 8 8=div. 



Am, 78540v 

Am, 912. 

Am, 6555, 2aA 33 rem. 

Am. 76419, and 14 rem. 



7. Divide 4712394961 by 489. 

Am. 9636799, and 270 rem. 

8. Divide 2686211248 by 296.il»». 9075038. 

9. Divide 5973467 ly 243. ^ Am, 24582, aad 41 rem. 
10; Divide 6937216a by 342. Am, 202642, and 204 rem. 

11. D&vidA 1746 by 18. Am. 97, and % rem. 

12. Divide 1193268 by 45. Am. 26517, and 23 rem. 

13. Divide 47429 by 23. Am, 2062, auid 3 rem. 

14. Divide 463582 by 39. Am. 11886, and 28 rem. 

15. If 246 men raise a fund of $175152, what is the 
average sum paid by eaeh ? Am, $712. 

16. If an estate of $65466 be divided equally among 6 
lieits, what is the share of each? Am, $10911. 

17. If a bridge owned by 12 men afibrd an annual in^ 
eome of $2352, what is eaeh man's share ? Am, $196. 

How many atepB and in what order \ WluA are the steps t 
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16. If n TOtaL tiravel 36500 miles in one year, hofw many 
miles does he average daily ? Ans. 100 miles. 

19. If a ^orse run 378 miles in 42 hoars, how many 
miles does he ran per hour ? Ans. 9 miles. 

• 20. Light comes from the snn to the earth, a distance 
of 95000000 miles, in 8 minutes of time. Bow fur is 
that per minute ? Ans. 11875000 miles. 

21. Suppose an apple-tree leaving 19 branches have 2964 
apples on all its branches, how many does it average per 
branch ? Ans. 156 apples. 

22. If there are 2142 letters on a page and these letters 
are equally divided into 42 lines, how many letters are 
there in a line ? Ans. 51 letters. 

§ 82. To divide by 10, lOO, 1000, 10000, frc. 

-^ We place on the right of any number, which we wish to 
multiply by 10, 100, &c., as many ciphers as there are in 
that mi^tipUer; (§ 67.) Division being an operation directly 
the reverse of multiplication, to divide by these same num- 
bers, viz., 10, rOO, &c., we cut off from the right of the 
dividend as maivy figures as there are ciphers in the divi- 
sor. The figures on the left qf the dividend point, con- 
stitute the gtwtient, and those on the right, the remainder. 

h Divide 76935 by 100. Ans. 769.34; that M; the 
^uoti0nt=769, tW remainders 35. 

2. Divi4e 8934678 by 10. Ans. 893467, and 8 rem. 

3. Divide 3987069 by 1000. Ans. 3987.069. 

4. Divide 18764307 by 10000. Ans. 1876.4307. 

5. Divide 57306946 by 100. Ans. 573069.46. 

6. Divide 4680135 by 1000. Ans. 4680.135. 

7. Divide 778899664 )?y 10000. 4»s. 77889.9664. 

% 83* To diifdde by any number, having one or mor€ of 
its right-hand figures, ciphers. 

Cut off from the right of the divisor the ciphers, and 

Ci2. Hov ditids by 10, 100, Aa ? Ttliieh figures oond^hite the quo- 
tient i Which the remainder i In 3d auni,(i 82,) which figures wnu 
^e q^Qtient, ifod which the reouunder ? 

$3. Qo^y^diVidje by any number haying ciphers on ItBri^ht 9 What is 
to be done with the figures cut off, if there be. a remaind,Q|: \ What 
do they constitute^ if no remainder be \ei\i fiii^t ^N\iv;scv\ 
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from the right of the divtMend, figures equal in number to 
those ciphers,and divide the remaining figures of the div- 
idend by the significant figures of the divisor. If there 
be a remainder, annex to it the figures cut off from, t^e 
dividend, to obtain thefuU remainder. If there be no re- 
mainder, the figures cut off vnll constitute the remainder. 

1. Divide 8963757 by 3700. 

Performed. 37100)89637157(242 2=quotieut. 

74 

156 
148 



83 

74 



97 

74 



2 3 5 7, total remainder. 

2. Divide 876437 by 16900. Ans. 51, and 14537 rem. 

3. Divide 6983465 by 89000. Ans, 78, and 41465 rem. 

4. Divide 77883567 by 670. Ans, 116244, and 87 rem. 

5. Divide 9567839706 by 378500. 

Am, 25278, and 11 6706. rem. 

6. Divide 3469786 by 860. Ans. 4034, and 546 rem. 

7. Divide 398756946 by 5600. Am. 71206, and 3346 rem. 

8. Divide 76395784 by 63000. Am. 1212, and 39784 rem. 



APPLICATION OF PRECEDING RULES. 

§ 81 • Observe carefully the following four directions, viz. : 

let. To ascertain the total value of several articles of un- 
equal value, add their individual value. 

2d. To ascertain the total value of several articles of wni- 
form value, multiply that value by the number of articles. 

3d. When the value of two objects or sets of objects is 
^— ^^^ — -- - .. - ■ , 

^ 84. How find the total value of seyeral objects of dissimilAr indi- 
vidiial value ? How find the total value of several articles of tixu- 
Jixtm Tjduet 
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given, and ibe difiereiice o£ tfacix vmlaaieyBidl^ findthat 
differtnee ^sulfiraction, 

4tli. To^jadi^i$uiMduidTahieoie$^c£advex^ 
of ifM^brm value, their total value being given, or to find 
OI10 of the equal portionB into 'whick any number is ee^par 
n,tedidivide the total vakie or numderlty the spedJM 
her of objects. 

1. A having $7968, lends to B, $2369 ; to C, $1876 ; and 
to D> $2-196. How many dollars has he left ? (g 5|.) 

Ans, $1527. 

2. Bought a horse fi>r $117, a yoke of oxen for $98, a 
carriage for $196, and an ox-cart ix $49. How much did 
I pay lor the whole ? (§ 81, 1st.) Am, $460. 

3. Bought 239 yards of broadcloth at $7.50 a yard. How 
much did my purchase amount to ? (§ 84 ^d.) 

Am, $1792.50. 

4. A man sold two bouses : one bouse for $7968, the 
other for $8690. He also bought two farms : one for $4896^ 
and the other for $6893. How mu^^h money had he left ? 
(§ a ; also 84, 3d.) Am, $4869. 

5. A merchant bought 675 yards of cloth for $4050. 
Wh^ was tl^ average price per yard ? (§ 84^ 4th.) 

Am, $6. 

6. A man bought a farm of 645 aQies for $29025. How 
much did he pay per acre ? (§ 84^ 4th.) Am. $45. 

7. Suppose a farmer raises 67 bushels of wheat, valued 
at $1.25 per bushel; 118 bushels of com, valued at 67 
cents a bushel ; and 279 bushels of oats, valued at 33 cents 
ji bushel. W^t is the total value of h^ products ? (§ 8|, 
2d and tst : coinbinp the two operations.) An$, $254.88. 

8. A man traveled 869 mibs by stage, for which, be paid 
^t the rate of 5 cents a mile ; 728 miles by railroad, which 
cost him at the rate of 3 cents ^ ^lile ; and 963 miles by 
steamboat, at the rate of 4 cents a mile. How much monev 
did he pay for stage, railroad* and steamboat &re ? (g 84, 
2d and 1st.) Am. $103.81. 

How find the difference in -the value of two objects or aets of ob- 
jects ? The total value of several ob^ectft ot xa^onsL ^«3c(^ \tf!5c&% 
givea, bow Mnd the value of one 1 
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9. A colleotor teomrtA, from A, $87.92 ; from B, three 
times the sum A paid ; and from C, twice the sum B paid. 
How much money did he receiye from the three ? (g 81, 4th 
and l8t.) Am. $879.20. 

10. A farmer sold a sheep for $3.50 ; a cow for five times 
the price of the sheep ; a horse fer three times the price of 
the cow ; and a yoke of oxen for twice the price of the horse. 
How much did he receive for the whole ? Ans. $178.50. 

11. A man's estate, which hy will was to be divided 
equally among his six sons, consisted of $18970 of real 
estate, and $12788 of personal property. What was each 
son's share ? (g 81, 1st and 4th.) Am, $5293. 

12. How many times must $5293 be repeated to amount 
to the sum of $31758 ? / Ans. 6 times. 

13. From A, I collected $69 ; from B, $137 ; from C, 
$278 ; and from D, $636. I afterward paid away the whole 
sum collected for land, at $8 an acre. How many acres did 
I buy ? (§ 81, 1st and 4th.) Am, 140 acres. 

14. A merchant bought 37 barrels of flour for $185; 
378 barrels for $1512 ; and 1692 barrelsfor $8838. What 
was the average price per barrel ? Ans. $5. 

15. A man bought a farm for $8780, and sold it again 
at an advance of $2340. He then divided the moi#y he 
received for it equally among his five sons. What did each 
son receive ? (§^84, 1st and 4th.) ^ Am. $2224. 

16. A farmer sold his farm for $8972 ; his live-stock fer 
$1869 ; his hay for $976 ; and his grain for $756. He then 
paid debts to the amount of $2773, and divided the remain- 
der equally among his eight children. How much did 
each child receive? (§ 84, Ist, 3d, and 4th.) Am. $1225. 

17. An importer owning 8 vessels, valued at an average 
of $18963 per vessel, directed by his will that the total 
value of these 8 vessels should be equally divided among 
his 7 sons. What did each son receive ? (§ 84, 2d and 4th.) 

Am. $21672. 

18. An importer of cloth imported of one quality of broad- 
cloth, 780 yards ; of a second quality, 540 yards ; and of a 
third, 480 yards : the first at $5, the second at $4, and the 
third at $3 per yard. He manufac^red the whole into 

overcoats, each coat requiring 4 '^ai^ oi ciVo\k^ ^hich he 
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sold at $20 each. What was the yalue of all the cloth he 
imported, how many coats did he make, and how much did 
he gain ? (§ 81, Ist, 3d, and 4th.) 

Am. Value of cloth, $7500 ; coats, 450 ; gained $1500. 

19. I bought 375 barrels of flour for If 1875 ; 632 barrels 
for $3160 ; and 786 barrels for $3930. How many barrels 
of flour did I buy, how much money did I pay for the whole, 
and what is the average prid& per barrel ? 

An$. 1793 bblfe. ; total cost, $8965 ; price per bbl., $5. 

20. A farmer sold 5 horses at an average price of $75 
each, and 6 yoke 6f oxen at $95 a yoke. To the sum thus 
received he added $66 from his pocket, and expended the 
whole for land at $25 an acre. How many acres did he 
buy ? Ans, 40 acres. 

21. A potato-field contains 1560 hills. If there be an 
average of 21 potatoes in a hill, and if 126 potatoes make a 
bushel, how many bushels of potatoes are there in the field ? 

Ans. 260 bushels. 

22. Six men bought land in company, three of whom 
paid $972 each, and the remaining three $729 each. How 
much land did they buy, the average price being $7 per 
acre ? Ans. 729 acres. 

23. Suppose an estate to be worth $28560, against which 
thei% are claims to the amount of $8100. Now if, after de- 
ducting the claims, the remainder be equally divided among 
5 individuals, what is each one's share ? Ans. $41)92. 

24. If 8 bushels of apples make a barrel of cider, how 
many barrels can be made from the three following orchards, 
viz. : one of 55 trees, averaging 9 bushels of apples to each 
tree ; a second of 63 trees, averaging 7 bushels to a tree ; 
and a third of 72 trees, averaging 6 bushels to a tree ? 

Ans. 171 barrels. 

25. Received from A, $756 ; firom B, $1239 ; and firom 
C, $854. From the amount thus received I paid $1400^ 
^r 350 yards of broadcloth, and expended the balance for 
nolasses at $7 per barrel. How many barrelssiid I buy ? 

Ans. 207 barrels. 
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DECDIMi S^XXKBB. 

§ 85« The scholar has already been shawn that siinple 
numbers, commencing with the imit or right-hand figure and 
advancing towards the left-hand figure, increase in the con-* 
slant and uniform ratio of 10. That is, all figures express- 
ing niunbers less than 10, occupy the nght-haod (units) 
place ; all figrures expressing any number of tens, occudy 
the second place, or the place next on the left of units ; au 
figureis expressing hundreds, occupy the third place, or the 
place next on the left of tens, ^. (A 2, 4, 7, 9, 10, 11, 
12, &c.) 

Since then these figures increase uniformly in a ten-fold 
ratio from the right to the left, if we reverse the order ^ that 
is, if we enumerate their local value firom the left to the 
right, their value will decrease in the same (tenfold) ratio 
&om any denomination however high, to that of units. * 

If from the unit figure, we continue to advance towards 
the right, preserving the same ratio of decrease, we obtain 
numerical expressions of less value than tmits or single 
whole dtfects, decreMing in value in the constant ratio of 
10. These are tenths, hundredths, thousandths, tenths of 
thousandths, &c., that is, the whole object is first divided into 
10 equal parts, then each of these parts is divided into 10 
other eqttal parts, each of 1 tenth the value of the. prece- 
ding parts, and making 100 equal parts of the whole or in- 
tegral object : and again these latter parts are divided in 
the sdme manner, inaking 1000 equal parts of the whole, 
and so on. 

These parts of integers thus obtained, are called decimals, 
and although they expr^s but parts of numbers, are capa- 

85. How do aimple numbers increase ? When figures express num- 
bers less than 10, what place do they occupyf Those expressing 
tens ? All figures expressuup hundreds f If we reverse the order of 
reading figures, will the locid value increase or decrease ? If we ad- 
vance from the place of units, towards the rifi^ht hand, what do we 
obtain ? In what ratio do they decrease ? What are those numbers 
called? How is the whole object divided } How then f^ifea What 
are these porta of integers called ? 
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ble of being joined in the same eaopreman Ufith whole 
mmibers, once tbey ixicie«i^ and deeieaM in the same 
ratio. They may be read as foUows, eomaaMiciBg with 
thousandtlM, viz., ten thoufttndths make cpe bundredth, ten 
hundredths make one tenth, ten tenths make ene unit, ten 
units make one ten. The general piinciqple is the same 
when we commence with any other denomination than thou- 
sandths. 

The fblbwing table will illustrate the mknner of writing 
integers and decimals in one number. The decimals are 
always written on the right of the whole numbers, with a 
period, called the decimal point, placed between them. 





34567 8. 15746 

If any figure stand ak^e, and has no decimal point on 
the left of it, it always expresses tmits; if a deciqaisl point 
be placed on its left, it then expresses tenths ; if two figures 
are written on the right of the decimal pomt, they together 
express hundredths ; if three figures are thus written, they 
express thousandths, &cc. Hence .5 is read five tenths; 
.50 is read fifty hundredths, and .500 is read five hundred 
thousandths; so also .56 is xQ^di fifty-six hundredths; .578, 
five hundred and seventy-eight thousandths. 

It must be remembered that units are the lowest denomina- 
tion that ea^esses whole.numhers ; that below that denomi- 
-■ I I. I. ,111 

EzpresB what! Can they be written with whole numbers f And 
why t Show the manner of reading decimala 9 How are decimals 
always writiea 9 What stands betwe^i the whole number and deci- 
mal f If a figure stand alone without a decimal point, what does it 
express f If a decimal point be placed on its left, what 9 If two 
figures are eo written f If three f How i& A read! How .50 f 
.500? ^6r.5'78? 

H 
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nation parts of units only are expressed ; and these, decreas- 
ing in ^e uniform ratio of 10, are distinguishable from whole 
numbers by being placed on the right of the period or deci- 
mal point. .Thus, 78.598 is composed of the whole number 
78 and the decimal .598. 

It will be observed that when a whole object is divided 
into 10 equal parts, the ten parts will equal the whole one 
divided ; and to express only a part of that object by a deci- 
mal, a decimal number less than 10, and composed of only 
one figure, must be employed. If the whole object be 
divided into 100 equal parts, any assignahle part of that 
object can be expressed only by a decimal number less than 
100, and consisting of two figures ; and if it be divided into 
1000 equal parts, any portion of the same is expressed by a 
number less than a thousand, and consisting of three figures. 
Hence, if a decimal consist of one figure only, it is tenths ; if 
of two figures, it is hundredths ; if of three figures, it is thcn/r 
sandths; and ifoffou^ figures, it is tenths of thousandths, 
&;c. The scholar will read the following decimals, viz. : 
.7, .89, .176, .349, .67, .5. Hence, also, if any number 
of hundredths less than 10 are to be expressed, a cipher 
must be placed on the left of the figure expressing that num- 
ber. Read .06, .09, .04, .08, &=c. Also, if ^ousandths 
less than 10 are to be expressed, ^tco ciphers must be placed 
on the left of the figure expressing the thousandths ; and if 
less than 100, one cipher must be so placed. Read .007, 
.005, '.004, .003, .009. &c. ; also .076, .039, .057, If, 
then, a cipher be placed on the right of a figure expressing 
tenths, it becomes hundredths ; if two ciphers are so placed, 

What is the lowest denomination expressing whole numbers f 
What next to units is expressed ! In what ratio decreasing ? How 
are these distinguished from whole numbers S Give an illustration ? 
If a whole object is,divided into 10 parts, how is a part of that object 
expressed I If the whole be divided into 100 equal parts, how can 
any assignaMe part of the same be expressed ! How, if the whole 
be divided into 1000 et^ual parts ? If a decimal consist of one figure, 
what is it I WbaJt, if it consist of two figures ! If of three figures, 
&c ? How express a number of hundredths less than lb 9 If thou- 
sandths less than 10 are to be expressed, how is the decimal written f 
If a cipher be placed on the right of a decimal expressing tenths, 
wMt does it become I 



/ 



DBCSOUL NUMBERS. 123 

it becomeB thoumndthsj the value of each expieasion bebg 
the same. Hence ciphers placed on the right of a decimal 
increase the number of parts only in a tenfi>ld r4tio» while 
the value of the whole remains unaffected. 

When whole and decimal numbers are written together, 
the numbers produced thereby are called mixed numbers. 

The following are mixed numbers, and are thus read, 
viz. : 

7.87 is read 7 and 87 hundredths. 
89.7 " 89 and 7 tenths. 

1.679 *' 1 and 679 thousandths. 

39.873 ** 39 and 873 thousandths. 
57.6345 " 57 and 6345 tenths of thousandths. 

It should be remembered, that in reading both whole 
numbers and decimals, we must always commence the enu- 
meration of the number with the unit figure. Commen- 
cing with units and advancing towards the left, we find the 
integral designations to be, units, tens, hundreds, thousands, 
&c. ; if we advance towards the right, commencing with 
the same unit figure, they are, units, tenths, hundredtJis, 
thmtsandths, ^. Observe the difierences in the reading. 

Read the following numbers, k>G. ; 

36.8; 5.78; 13.67; 4.156; 7.067; 0.4036; 3.3967 
81.456 ; 6.0007 ; 7.0109 ; 8.1001 ; 17.61091 ; 18.000006 
3.109763; 5.^78; 116.2876; 108.303; 12.06; 13.007 
14.0003; 19.00006. 

Write the following numbers in figures, viz. : 

Seventy-eight and six tenths : written 78.6. Twenty-six 
and fifteen hundredths: written 26.15. In like manner, 
write ninety-eight and seventy-three hundredths. Nineteen 
and three*hundred and fifty-nine thousandths. One thou- 
sand five hundred and sixty-nine and five tenths. Three 
hundred and eighty-seven, and four hundred and sixteen 
thousandths. 

What if two ciphers axe so placed t How the value ? What is 
the effect of ciphers phiced on me right of a decimal ! When whole 
and decimal nmnbers are written together, what are they called f 
With what figure do we always commence ^e enumeration ! What 
designatioDB as we advance to the left i What, adYancing to the 
right I 
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Write down sixteen uid ninety-five htmdxedthg. 

Am. 16.95. 

Write down eirhty-two and eight htmdtedtiiB. Ans, 82.08. 
(§85.) / 

Write down ten and ^ree him^yredtks ; tk}m>, IMI iknd nine 
hundredths ; two hundred and fifteen and sev^teen thou- 
sandths ; ninety-seven and one hundred «ad nxty-three 
thousandths. 



ADDITION OP DECIMALS. 

§ 86t — To add integral and decimal numbers, we have 
the following rule : 

RUDE. 

Write the several numbers to be addedy so that units 
shall stand under units, tens under tens, ^. ; also, tenths 
under tenths, hundredths under hundredths, ^c. 

Commence unth the lowest (right-hand) denomination, 
and add, as in Simple Addition, (§ 32,) and from the right 
hand of the amount, cut off decimals equal in nuinber to 
the greatest number of decimals in the given numbers. 

The decimal point in the amount will always 9tand di^ 
rectly below the points in the given, numbers. 

Add the following sums : 

(1.) (2.) (3.) 

8.76 16.879 27.18 

19.56 8.007 396.109 

163.4 447.056 1.679 

378.59 36.606 281.456 

81.05 - 18.518 303.003 

6 51.36 amount. 526.-066 1009.427 

4. What is the amount of the foUowing numbers, viz. : 
3.19 ; 7.81 ; 116.932.; 871.9 ; and 11.467 ? Ans, 1011.299. 

I - 

86. How add integers and decimals ? How will &e poiats alwaya 
stand f 
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5. YHiat is the amount of 163.136; .97; 401.004 
5,019 ; 2.77 ; and 29.029 ? Ans, 601.928 

. 6. Wliat is the amount of 1.006; 600.1; 89.19; 136.69 
30.8 ; 46.09 ; and 17.001 ? ' Am. 920.877 

7. What is the amount of 87.166; 27.093; 88.099 
4.009; 17.076 ; and 186.38? Ans. 409.823 

8. What is the amount of 37.196 ; 88.996 ; 1.09 
93.059 ; 71.673 ; 96.837 ; 14.14 ; and 1.1 ? Ans. 404.091. 

9. What is the amount of 6, and 9 tenths ; 63, and 25 
hundredths; 46, and 568 thousandths; 17, and 17 thou- 
rsandths; and 9, and 1 thousandth? Ans. 141.736. 

10. What is the amount of 18, and 7 hundredths ; 9, and 
56 thousandths ; 189, and 9 thousandths ; and 906, and 607 
thousandths? ' Ans. 1122.742. 

11. What is the amount of 867, and 49 thousandths; 
17, and 867 thousandths; 216, and 9 tenths; 11, and 5 
hundredths; and 3, and 6 tenths? Ans. 1116.466. 



SUBTRACTION OF DECIMALS. 

RULE. 

. i 87. Write the less number beneath the greater, pla- 
cing units under units, tens under tens; tenths under 
tenths, hundredths under hundredth's, S-c; and subtracting 
as in whole numbers, point off the decimals in the remain- 
der as in the amount of the numbers given in Addition of 
Decimals. 

If in the suhtrahend or lower numher there are more 
decimals than in the minuend or upper number, the defi- 
ciency in the minuend may he made up with ciphers. 

1. From 89.116 take 62.463. 8 9.116 

6 2.4 6 3 



26.653 
Each number should be read by the scholar. 
2. From 16.35 take 8.09. Ans. 8.26. 

87. Ho V subtract decimala ! 
11* 
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8. From 19.189 take 12rand 9 temthi. Am. 6.289. 

4. From 20.7 take 18.99. Am. 1.71. 

5. From 89.763 take 40.11. Am. 49.653. 

6. From 87.367 take 8.8. Am. 78.667. 

7. From 18, and 69 hundredths^ take 17, and 81 hun- 
dredths. An$. .88. 

8. From 186, and 091 thousandths, take 168, and 9 tenths. 

Am. 17.191. 

9. From 679, and 1 tenth, take 99, and 99 hundredths. 

Am. 779.11. 

10. From 1, and 899 thousandths, take 901 thousandths. 

Am. .998. 

11. From 23, and 679 thousandths, take 6, and 9 thou- 
sandths. Am. 17.67. 

12. From 19, and 87 himdredtfas, take IS, and 999 thou- 
sandths. Am. .871. 

13. From 58, and 15 thousandths, take 20, and 9 thou- 
sandths. « Am. 38.006. 

14. From 87, and 9 tenths, take 78, and 9 hundredths. 

Am. 9.81. 



MULTIPLICATION OF DECIMALS. 

BULE. ' 

i 88, Mtdtiph/ as in whole numbers, and point off 
from the prodtcct as many decimals as are equal to the 
decimals in both the multijMer and multiplicand. If the 
figures of the product are not eqtial in numfter to the de^ 
dnfuds contained in both factors, supply the deficiency by 
prefixing ciphers. 

PERfOBJCBSu 

1. Multiply 36.19 hy 8.27. 3 6.19 

8.27 

^ 253.33 

723.8 
28952 



299.2913 



88. How multiply decimals? 



\ 
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Ob«enre iheste are two decimals m the multiplier and 
multiplicand each ; hence we cut off liiur decimals in the 
product. 



Am, 81.60592. 
Ans, 4.9975428. 
Am. 664.78940. 
Am. 57.31635. 
Am. 18.44763. 
Am. :73107. 



2. Multiply 8.756 by 9.32. 

3. Multiply 1.7156 by 2.913. 

4. Multiply 33.65 by 19.756. 

5. Multiply 41.99 by 1.365. 

6. Multiply 6.009 by 3.07. 

7. Multiply 8.123 by .09. 

8. K a man travel 3.5 miles in 1 hour, how far will he 
travel in 8.75 hours ? Ans, 30.625 miles. 

9. K a cistern hold 83.63 gallons, how many gallons will 
8.25 such cisterns hold ? Ans. 689.9475 gallons. 

10. If one sack contain 876.93 pounds, how many pounds 
in 83 such sacks t Am. 72785.19 pounds^ 

11. If a man spend .87 of a dollar intone day, how many 
dollars will he spend in 12.75 days? Ans. 11.0925 dollars. 

12. If 1 barrel of molasses cost S.25 dollars, how many 
dollars wilf 8.37 barrels cost ? Am. 43.9425 dollars. 

13. If a lo^d of wood cost 8.25 dollars, how much will 
16.5 loads cost ? Am. 136.125 dollars. 

14. One rod contains 16.5 feet, how many feet are there 
in 32.8 rods ? v Ans. 541.20 feet. 



DIVISION OF DECIMALS. 

BITLE. 

§ S9« Divide as in simple nv/mhers^ (§ 79, 81,) and 
point of from the right of the quotient figures, as many 
decimals as are equal to the excess of the aedmals in the 
divide?id over those in the divisor. 

Division is the reverse of multiplication ; that is, the div- 
idend is the product of two factors, one of which (the divi* 
flor) is given, and the other (the quotient) required. The 
dividend must then contain as many decimals as the divisor 



89. What is the dividend I Which of the fiMton is given t How 
many decimals must the dividend contain I 
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and quotient together. (§ 88.) But the divisoT being given 
and its decimal known, the excess of its decimals over 
those of the divisor, must belong to the quotient^ the other 
factor of the dividend. 

If the decimals in the divisor are equal to those of the 
dividend, and if there be no remainder after division, the 
quotient is a whole nvmber. If there be. a remainder, 
ciphers must be annexed, the division continued, and each 
cipher annexed, regarded as a decimal belonging to the divi- 
dend. 

If in any instance the decimals of the divisor be more 
than those of the dividend, make them equal hy annexing 
ciphers. 

Whenever the figures of the quotient do not equal the 
excess of decimal places in the dividend over those in the 
divisor, make them^ equal hy prefacing ciphers to the quo- 
tient. 

1. Divide 34.317 by 21.75. 

Performed. 2 1.7 5)3 4.3 1 7( l.a'7 7 

2175 

12567 
10875 



16920 
15225 



16950 
15225 

17 2 5=rem. 

Two ciphers have been added to the remainders of the 
dividend, making the whole number of decimals belonging 
to the dividend, five, and there are two in the divisor. 

Hence we point off three in the quotient. 

-^—^— _^.^__ 

What portlcm of the dedmals of the dividend must belong to the 
diyisor t If the dedmaLs of the diyisor and dividend be equal, and 
there be no remainder, what is the quotient t What must be done if 
there be a remainder t The decimals must equa^ what f If there be 
more decimals in the divisor than dividend, what is to be done t li^ 
in any instance, the figures in the quotient are not equal to the excess 
of decimals in the dividend over those of the divisor, what must be 
done % 
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2. Divide 483.125 by 386.5. Ans. 1.25. 

3. Divide 207.6032 by 8.96. Am. 23.17. 

4. Divide 99.99 by 33.3. Am. 3.0027+. 

5. Divide 65.8952 by 18.275. Am. 3.605+. 

6. Divide 1.9404 l^ 1.47. Am. 1.32. 

In dividing, if a remainder be finally left, the quotient is 
marked +> implying more. (See 4th sum.) 

g M«— To divide a decimal by 10, 100, 1000, kc. 

RULE. 

Remove the decimal point as man/y places to the left as ' 
there are ciphers in the divisor, 

1. Divide 30515.50 by 100. Am. 305.1550. 

2. Divide 36.5 by 10. Am. 3.65. 

3. Divide 36.10 by 100. Am. .365. 

4. Divide 981 by 1000. Am. .981. 

5. If 36.34 bushels of com grow on one acre, how many 
acres will produce 674 bushels? An/s. 18.547+ acres. 

6. If 6 yairds of eloth cost 24.48 dollars, what was the « 
price of one yard ? Am. 4.08 dollars. 

7. Bought 56.87 yards for 131.3697 dollars ; what was 
the price of 1 yard ? Ans. 2.31 dollars^ 

8. If 9.6 yards cost 61.632 dollars, what was the value 
of a yard ? Ans. 6.42 dollars. 

9. If 7.5 tcms of hay cost 112.5 dollars, what is the price 
of a ton? Ans. 15 dollars. 

10. Bought 17.5 acres of luid for 148.75 dollars ; what 
was the price of one acre ? Ans. 8.50 dollars. 

11. Bought 15.5 pounds of beef for 1.24 dollars; what 
was the price of a single pound ? Ans. .08 dollar. 

'12. Bought 72.4 yards of tape for 2.172 dollars ; what 
yfZA the prioe of a yard ? Ans. .03 dollar. 

90. How divide by 10, 100, 1000, Aa 

2E 
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FEDEEAL MONET. 

g 91 • — ^Federal money is the currency of the United 
States. 

Its denominations are, mills, cents, dimes, dollars, and 
eagles. These are the regular denominations, and, like 
simple numbers, increase in a tenfold ratio. The following 
table gives the ratio and relative value of these denomina- 
tions : 

TABLE OP FEDERAL MONEY. 

10 mills (marked m.) make 1 cent, marked ct. 
10 cents " 1 dime, " d. 

10 dimes " 1 dollar, " Sordol. 

10 dollars - " 1 eagle, " E. 

These are the regular coins of the United States. They 
increase in a tenfold ratio. The other coins, such as the 
25 cent piece, the quarter, half, and double eagle, are only 
parts or repetitions of these. These coins are of three 
kinds, difiering from each other as to their value and the 
metal from which they are manufactured. 

The least valuable are the cent and half cent, which are 
composed of copper. Mills have never been coined, and are 
merely nominal. The next in value are the silver coins, 
viz. : the 5 cent piece, or half dime ; the 10 cent piece, or 
dime ; the 25 cent piece, or quarter of the dollar ; the half 
dollar ; an J the dollar. The most valuable are the gold 
coins. These are the gold dollar, the quarter eagle, the 
half eagle, the eagle, and the double eagle. These are 
the only coins authorized by our government. Theii 
values are : 

L. I I — ' ■ 

91. What is Federal money f What are its denominations ? How 
increase ? Recite the table. What coins not in the table \ What are 
theyf How many kinds of coinf^ How differing! What are the 
least valuable coins f Composed of what \ Are mills coined f What 
are the silver coins f What are the . most valuable coins ? Name 
ihemf 
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THE GOLD CXMMB. THE ttlLVUl OODIB. TKB OOPPJU CX>nfflL 

The doable eagle, $20. The dollar, 100 ei& The oent, or 

The eagle, $10. The half dollar, 60 ** one handredth 

The half eagle, $6. The quarter dollar, 26 ** part of the dol- 

The quarter eagle, $2.60 The dime, 10 ** lar, — and the 

The gold dollar, $1. The half dime, 6 ** half cent 

The &J- and 12^ cent pieces, are not American coins ; nei- * 
tber are a large portion of the pieces that pass for the quar- 
ter of a dollar. The American quarters are stamped with 
the American eagle. 

The gold and silver coins are not composed of pure metal, 
but are alloys ; that is, these metals are compounded with 
the baser metals. The purity of a metal is expressed by 
the word carat : a word indicative of a twenty-fourth part 
of a metal. For instance, if a metal is said to be 21 carats 
fine, the meaning is, that 21 twenty-fourth parts are pure 
metal, and 3 twenty-fourth parts are of a less valuable 
metal. 

The alloy fi)r gold is a mixture of silver and coppei 
the alloy for silver is pure copper. 

The denominations of Federal Money increase and de 
crease in precisely the same ratio as simple numhers and 
decimals ; that is, in a tenfold ratio. They are consequently 
added, subtracted, multiplied, and. divided by the same 
rules. 

The dollar is regarded as the unit, or integral object in 
Federal money, and is, therefore, the point at which numer- 
ation commences. 

As we advance from this point towards the left, the de- 
i^ominations increase constantly in the ratio of ten ; while 
those to the right of this point, decrease uniformly in the 
same ratio ; that is, the first denomination on the right of 

Kame all the gold coins — ^tbe silver coins — ^the copner coins- 
What are the 6^ and 12^ cents ? Many quarter dollars ? The Amer- 
ican quarters, how stamped ? Are gold and silver coins pure metal f 
What are they ! What is an alloy ! How express the purity of a 
metal? Meaning of the word carat? Illustrate? What is the 
alloy for gold ? — for silver ? The denominations of Federal money, 
how iocrease? How added, <{cc.? What is the unit of Federal 
money ? Where does numeration commence ? How increase, advan- 
cing to the left ? 
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doUaiB, 16 dimes or tentlui of dollars ; the seeondi cents or 
hundredthB of dollan ; . the third, mills or thousandths of 
dollars, ire. 

Henee our computations in money are all based on the 
decimal system — a system increasing and decreasing through 
all its denominations in the uniform ratio of 10. 

The dimes, cents, &c. of any numher indicating Federal 
money, are marked hy the period l^r decimal point, the same 
as in decimal numhers ; that is, the first place on the right 
of the point is dimes ; the second, cents ; the third, mills, 
&c. ; while on the left of that point, dollars stand first ; 
oagles or tens of dollars, second ; and so onward. 

In reading any decimal numher indicating Federal money, 
the terms, dollars, cents, and mills, are generally used ; those 
of eagles and dimes, heing seldom employed. Thus in read- 
ing $36.^7, instead of saying, 3 eagles, 6 dollars, 2 dimes, 
and 7 cents, we say 36 dollars and 27 cents. 

It will he rememhered that Federal iponey is always 
designated hy the character, $. 

Read the following sums of Federal money, viz. : $3.78 
$29.06; $303,639; $73,086; $136,136; $208,129 
$33.333 ; $55,884 ; $72.198 ; $67.493 ; S128.388 
$1962.481 ; $0,798 ; $13,318 ; $66.999 ; $83.38 
$9,006; $1,108; $3.07; $860.46; $569,336; $28,963 
$17,177. 

Notice careAilly the following facts. . 1st. Cents are re- 
duced to mills hy annexing one cipher; thus 8 cents=80 
mills. 2d. Dollars are reduced to cents hy annexing tu?o 
ciphers ; thus $5=500 cents. Dollars are likewise reduced to 
mills hy annexing three ciphers ; thus $5=5000 mills. (§ 67 
and 91, Tahle.) 3d. MiUs are reduced to cents hy dividing 
^y 10, that is, cutting off on.e figure from the right hfind of 



How those to the right f What stands first chi the right of dol- 
lars \ — ^what second \ — third ! On what system are computatioxis in 
money made ? What peculiarity of that system % How are dimes 
and cents marked t Explain f What terms used in reading Federal 
money \ Illustrate f By what character is Federal money designated t 
How- are cents reduced to mills ? — dollars to cents % — dollars to 
mills ! How are mills reduced to cents t — ^miUs to dollars ? — cents to 
doQarsi 
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tho numbeor eacpwoing the milli ; thus 5678 mills=:567.8 
cents. Mills are reduced to dollara by cutting off tkree 
right-hand figures from aay number eiEprefuiiag jopiills ; thus, 
5678 mill8= 5.678 dollani: and finally, cents are reduced 
to dollars by cutting jofiT tv^o right-hand figures from any 
number expressing cents. (§ .St.) 

1. Reduce 78 cents to mills. Ans. 780 mills. 

2. Reduce 39 cents to mills. Ans. 390 mills. 

3. Reduce 47 doUars to cents and mills. 

Ans. 4700 eents, 47000 mills. 

4. Reditce 8 dollars to cents and mills. 

Ans- 800 cents, 8000 mills. 

5. Reduce 790 mills to cents. Ans. 79 cents* 

6. Redu((b 8700 cents io dollars. Ans. $87. 

7. Reduce 8769 cents to dollars. Ans. $87.69. 

8. Reduce 7693 mills to cents, and to dollars. 

Ans. 769.3 cents, $7,693. 

9. Reduce J$18 to cents and mills. 

Ans. 1800 cents, 18000 mills. 

10. Reduce $36.19 to mills. Ans. 36190 mills. 

11. Find the ^mo^nt in mUls of $37.63 ; 96 cents ; 9 
m^fi ; $6.73 ; 8 mills ; and 98 cents. 

Ans. 106317 inills. 

12. Find the woonnt in mills of $1,009; 37 cents; 
$16,319; 116 mills; $5,123; 3 mills; and 87 cents. 

^ffis. 23810 mills. 

13. Find the amount of 69 cent»; $1,873 ; 758 mills ; 
3 mills; $7; 3 cents; and 9 mills. Ans. $10,363. 

14. Find the amount of $7.39; $3,217; $6,198; 
$5.91 ; $22.17 ; and $109.01. Am. $153,895, 



ADDITION OF FEDERAL MONEY. 

BULE. 

i82« Write the several numbers under each other^ 
placing doUars under dotlars, cents under cents, ^c, and 
place the point as in addition of decimals. (§ 86.) 

12 ' 
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1. What is the amount of '$17.56 ; $93,125 : $189.17 ; 
$256,188 ; $53.17 ; and $91,875 ? 

Performed. 17.56 

93.125 
189.17 
256. 1 88 

53.17 

91.875 

7 1.088 amount. 

It will be observed that the decimal points stand directly 
under each other, if the numbers are correctly written. 

Z What is the amount of $1.55; $0.72;- $340.89; 
$0.01 ; and $1460.99? . A%s. $1804.16. 

3. What is the amount of $17,843 ; $49,637 ; $1.01 ; 
$77,007; $116.39; $24.93; and $176,835 ? 

Ans. $463,652. 

4. What is the amount of $12.07; $13.70; $18.93; 
$27,086; $4,777; $3.99; $77,937; and $16.12? 

Am. $174.61. 
' 5; What is the amount of $23.13 ; $2.68.076 ; $489,807 ; 
$33,666; $15.09; $81,186; $39,167; and $56,783 ? 

Am. $1006.905. 

6. What is the amount of $39.93 ; $87,675 ;. $56,428 ; 
$19,193 ; $12,273 ; $368,863 ; $15,586-; and $87 ? 

Am. $686,948. 

7. "VSTiat is the amount of $17,174; $201,127; $13; 
$66,968; $87,678; $56.13; $69.47; and $0,169? 

Am. $511,716. 

8. A farmer bought a cow for $23.75 ; a yoke of oxen 
for $96.78; a horse for $69.82; and a pig for $1,625. 
What was the whole cost ? Am. $191,975. 

9. A grocer paid for a box of cheese, $17.21 ; for can- 
dles, $8.32 ; for a cask of wine, $7.38 ; and for a box of 
raisins, $3,625. The whole cost is required. 

Am. $36,535. 

10. Paid for building my house, $2169.72 ; for my bam, 

» ■ .1111 ■ I 

^ • 

92. How wiite the several numbers t Where place the point in th« 
amount ? 
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$972.87- for my out-houses, $1272.69; and for digging 
my we)! $56.38. Eequiied my whole expense. 

' ' Am, $4471.66. 



SUBTRACTION OF FEDERAL MONEY. 

RULE. 

§ 93t Write the numbers as in simple stibtraction, then 
subtract J and place the decimal point as in addition of 
Federal money, 

1. From $463.42 take $399.99. Rem, $63.43. 

2. From $179,364 take $88,449. Rem, $90*915. 

3. From $125 take $9.09. Rem. $115.91. 

4. From $642.99 take $99.99. Rem. $543. 

5. From $127.01 take $41.10. Rem. $85.91. 

6. From $200 take $0.90. Rem. $199.10. 

7. From $2 take $0.05. Rem. $1.95. 

8. From $99 take $0.99. Rem. $98.01. 

9. I have $473, and my brother twice that sum, lacking 
90 cents. How many dollars has my brother ? 

Ans. $945.10. 

10. Having in my possession $1500, I bought a span of 
horses for $516.95 ; a carriage for $156.65 ; a gold watch 
for $221.19 ; and spent in traveling, $450.72. How much 
hadllefl? il^ss. $154.49. 



MULTIPLICATION OF* FEDERAL MONEY. 

BULE. 

§ 9lt Multiply as in decimal members. (§ 88.) 

Multiplication in Federal money is employed for ascertain* 
ing the value of any number of articles, the price of one 
article being given. It is obvious that the price of a single 

98. What is the rule for the Bubtraction of Federal money ? 

94. What is the rale for the multiplicatioii of Federal money f For 
what is multiplication employed ? How often must the price of a 
mugle article he repeated, to find the \«l\iQ oi ^es^x^X. «x!^<^^\ 
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ariide mnit bo repe^^ as many tidies as theie are at^<ilet, 
(whenever thesa artiolei are of unifonii value,) to find their 
tbtal valttd. The number of articles then determines the 
number of repetitions, and, oi course, becomes the multi- 
plier. 

1. Wliat cost 36 yards of cloth at $4.50 per yard ? 

Ans. $162. 

FESFOEAfED. 4.6 

86 
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2700 
1350 
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$ 1 6 2.0 reefed oost^ 

2. What cost 29 pairs of shoes at $1.50 a pair ? 

Ans, $43.50. 
S. What cbst 35 pounds of beef at 8 <Jeiit« a pound ? 

Ans. $2.80. 

4. Bought 280 reams 6f paper, at $2.35 a ream ; TVhat 
was the whole cost ? Ans. $658.00. 

5. What cost 600 pounds of lard at 15 cents a pound 1 

Ans. $90.00i 

6. If 1 ton of hay cost $16.42, what will 15 tons cost ? 

Ans. $246.30. 

7. What us the cost of 349 aci^es of limd, at $15.49 per 
aoriB ? Ans. $5406.01. 

8. Bought 18 yoke of oxen at $72.50 a yoke ; what 
did they cost ? Ans. $1305.00. 

9. Bought 32 pounds of butter, at 20 cents a pound ; 45 
pounds of lodf-sugar, at 18 cents a pound ; 56 pounds of cofiee, 
at 15 cents a pound ; 26 pounds of tea, at $1.75 per pound ; 
21 hundredweight of raisins, at $6.75 per hundredweight ; 
42 barrels of flour, at $7.50 a barrel ; and 29 pairs of boots, 
at $4.50 a pair. What did the whole cost me ? 

Ans. $655.6^* 



..Um 



What does the number of artides determine I 



FEDSBAL MONET. 137 



DIYISION OF FEDERAL MONEY. 

§ 95* Division of Federal Money is employed to find the 
▼alue of a single object, the price of several being givoa. 

RULE. 

Divide the total value of any given member of objects by 
that number of objects. The quotient taill beUhe value of 
a single object. 

The quotient always agrees in kind with the dividend, it 
being a part of the same, (§ 78,) if that is cents or mills, 
the quotient is the same. Hence, in Division of Federal 
money y toe cut off a^ many decimals in the quotient^ as 
there are in the dimdend, including the ciphers added to 
complete the divisions. 

1. If 9 pounds of butter cost $2.25, what is the value of 
1 pound ? , Ans. $0.25. 

NoTB. Observe that |S J25 is to be separated into 9 equal portions , of wUch 
the quotient obtained by dirision is always one, 

2. If 69 bushels of wheat cost $62.50, what is the cost 
of a single bushel ? ' Ans, $0,905+. 

3. If 500 pounds of butter cost $75, what is the price of 
1 pound? ^ Ans. $0.15. 

4. If 15 tons of hay cost $311.70, what is the valuei of 
1 ton ? Ans. $20.78. 

5. Paid $168.48 for 144 pounds of tea; required the. 
price of one pound ? Ans. $1.17. 

6. Bought 50 firkins of butter for $375 ; how much did 
I pay a firkin ? Ans. $7.50. 

7. Paid $43.79 for 29 pairs of boots ; what was, the price 
of a single pair ? * Ans. $1.51 . 

8. If I pay $2.80 for 35 pounds of beef, what is the price 
of 1 pound ? Ans. $0.08. 

9. If an estate valued at $12000 be equally divided be- 
tween 16 persons, how much will each receive ? Ans. $750. 

96. When is division of Federal money employed ? What is the 
mlef With what do«s the quotient a^^ee m Idndf How many 
dedmals do we cut off in the quotient m the division of Federal 
money f 

12* 
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BILLS OF MEECHANDISE. 

§ M« To compute the cost of a Bill of Mexohandise, find 
the valtce of each article named in the billt by multiplying 
the price by the number of urdts in that article, and then 
add the value of the several articles. 

l: 

/. Johnson, Esq, 

Bought of Simpson ^ Co, 

27 pounds of Sugar, at 9 cents a pound, - - - $2.43* 

18 pounds of Oheese, at 8 cents a pound, - - - 1 .44. 

30 pounds of Eaisins, at 14 cents a pound, - - 4.20. 

40 pounds of Coffee, at 12 cents a pound) - - - 4.80. 

9 dozen Eggs, at 15 cents a dozen, 1.35. 

26 pounds of Butter, at 17 cents a pound, - - - 4.42. 

What was the amount of the bill ? Ans. $18.64. 

2. 
r. Grundy 

Bought of J. Sanford A* Co. 
26 yards of Silk, at $1.25 per yard, .... $ 
38 yards of Muslin, at 36 centa per yard, - - - 
17 pair^ of Cotton Hose, at 18 cents per pair, 
26 skeins of Sewing Silk, at 5 cents a skein, - - 
16 yards of Cambric, at 21 cents per yard, - - 



Eequired the amount of the bill. Ans, $56.40. 

3. 
G. Fanshaw, Esq, , 

Bought of Safmtd Slocu^n, 

63 barrels of Flour, at $4.50 per barrel, - - - $ 

29 bushels of Com, at 67 cents per bushel, «• «> 

73 bushels of Eye, at 48 cents per bushel, - - 

27 bushels of Barley, at 56 cents per bufthel, - 

96 pounds of Lard, at 1 1 cents per potmd, • - 

S3 pounds of Salt Pork, at 8 cents per pound, - 

Eequired the amount of the bill. Ans. $366 29. 



96. How compute the coat ot a\A!)loi nietcShBH^^X 
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4. 
/. JB, Crawford 

Bought of Sullivan Jr Co. 
>3 Morse's Geographies, at 56 cents, • ^ • • • ^ 
J5 Webster's Spellers, at 7 cents, - - - - - 
50 Ollendorfs French Eeaders, at 47 cents, • - 
27 Day's Algebras, at 62 cent% 

Required the amount of the bill. Ans, $85.47. 

5. 
Peter Prinde, Esq. 

Bought of S. Oliver, 
8 Dress Coats, at $15.36 each, --.-.$ 

12 Frock Coats, at $16.20 each, 

18 Velvet Vests, at $6.56 each, 

21 Pairs of Pantaloons, at $5.75 a pair, - - • 

16 Cloth Vests, at $4.63 each, 

12 pairs of Drawers, at $2.12 per pair, - -. • 

Eequired the amount of the bilL Ans. $655.63. 

6. 
J. Jordan, Esq. 

Bought of N. T. Stceezy 4- Co. 
21 barrels Superfine Flour, at $6.37, - - - $ 
36 firkins Butter, at $6.30 a firkin, - - • - 
id kegs of Lard, at $3.20 a keg, . . - - 

27 Beef Hams, at $2.67 each, 

86 pounds best Pork Ham, at 9 cents, - - • 
117 pounds best Crushed Sugar, at 11 cents, 

Required the amount of the bill. Ans. $514.07. 

7. 
J. (xi Bennett 

Bought of Butler, King, Sf Co. 
15 hogsheads Molasses, at $15.80 per hogshead, $ 
2800 poundls Brotm Sugar, at 8 cents t)er pound, - 
1200 pounds Cofiee, at 13 cents per pound, - - - 
3600 pounds Rice, at 3 cents per pound, - • * - 
876 boxes Oranges, at $3.88 per box, - - - - 
379 boxes Tea, at $32.18 per box, - - - - - 

IS^tmed tiie amount of the \m1\. A-ws, %\^^ns^X^^ 
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8. 
5f. Wood, Esq. 

Bought ofr Robert Baker Sf Co. 
12 hogsheads Molasses, at $9.63, . . . ^. 
36 hogsheads Brown Sugar, at $12.86, - - - 

66 firkins Butter; at $6 a firkin, 

267 hoxes Raisins, at $1.63 a box, .... 

396 pounds Orange Co. Cheese, at 8 cents a pound, 

87 pounds Java Cofiee, at 13 cents per pound. 



Eequired the amount of the bill. Ans. $1392.72. 

9. 
Bxiht. Lawton Esq. 

Bought of Sylvester Summers^ 
87 yards of Broadcloth, at $2.21 per yard, - - $ 
96 yards Red Flannel, at 33 cents per yard, - - 
83 yards Satinet, at 66 cents per yard, . - - 
66 dozen Coat Buttons, at 37 cents per dozen, - 
106 yards of X3otton Flannel, at 9 cents per yard, 
63 3rards best Silk Vesting, at $3.27 per yard, - 

Required the amount of the bill. Ans. $474.00 

10. 
P. Paulding, Esq. 

fought of R. Richards, 
73 Webster*8 School Dictionaries, at 42 cents, - - $ 
88 Webster's Spellers, at 7 cents, ..... 
28 Worcester's Dictionaries, at $2.26, - - -• - 
93 Olney's School Geographies, with Atlas, at 

87 cents, *.. 

66 Sander's Readers, at 41 cents, 

Required the amount of the bill. Ans. $207.79. 

11. 
Joseph Thornton, Esq. 

Bought of S. Severance, 

18 tons Liverpool coal, at $6.60 per ton, - - - $ 

86 tons Lehigh coal, at $4.37 per ton, - . - . 

63 tons Lackawanna coal, at $6.12 per ton, - - 

48 tons Peach Orchard coal, at $6.30 per ton, - 

Required the amount of the "bitt. Aws. fVQ^SAl, 
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CA^VOELLATTOir. 

§ 97* We have, thT;w far, examined the four simple rules 
of axi^metici vils. : Addition^ Subtraotioa, Multiplication, 
and Division, as applied both to whole, decimal^ and federal 
numbers. 

In doing this, we have repeatedly seen that two or more 
of the simple operations are required to meet the conditions 
of a single sum, and are employed in the solution of the same 
arithmetical quesdiionv Whenever this is the case, importafit 
(Mreviations mcmfoften he effected. I^ for example, it be* 
comes necessary to subtract 27 from any given number,, and 
to add 35 to the remainder, the true result is obtained by 
adding the difference of these two numbers (35—27=8,) 
tcr that given number. In this case, we add the difference, 
because the greater of the two numbers is to be added. If 
the greater of two numbers is to be m/Mrcusted^ and the less 
added, v^Q-whtract their difierence. 

Similar abbreviations are numerous and important in all 
opi^ntionB in which imdtiplication and division are com- 
bined. 

When any niia^r is exactly produced by the multipli- 
cation of two or more smaller numbers, these sn^aller num* 
hexfi are called the fetors or makers of that number : thus 
" 9 and 2, or 3 and 6, are the producers or makers of 18. 

It often happens that two or more mimbers contain each 
the same factor : thus, the numbers 12 and 16 contain each 
the factor 4 ; for 12=4X3, and 16=4X4. 

Whenever one of any two numbers, containing a common 
factor, sustains to an arithmetical operation the relation 
of midtijplier, and the other, the relation of divisor, that 
common factor may be rejected from each of the two num- 
bers, and the remaining factors of the two numbers em- 
' ployed in their place. For example : if it be required to 

97. What, thus far examined! "WTiat have we seen! What liiay 
then be done ! Illustr&te f When are similar abbreviations impor- 
tant ! What are the factors of a number ! What often happens 9 
When may a annmon fiwtor be rejected\ 'WtoXi WK^o^^Nssifta^X 
Illustrate f 



142 CANCELLATION. 

multiply a certain number by 21, and divide tbe product by 
14; £romthe 21 and 14 reject the common factor 7, and 
employ the remaining factors 2 and 3. The result is not 
afiected by the rejection of that factor. 

This rejection of a common factor is called Cancellation, 

Illustration. Suppose it be required to multiply 36 by 
24, and- divide the product by 18. First, we will arrange 
these numbers so that they may be conveniently compared 
with each other ; we will jplace those nv/mSerSy whose 
prodiLCt forms a dividend y above a horizontal line^ and the 

divisor below the same line; thus, — I 

18 

"Noyfr it is obvious that 24 and 18 contain the common 

factor 6, which being rejected, the dissimilar factors 4 and 3 

are left— the four above, and the 3 below the line, thus : 

4 

—. We may, therefore, multiply 36 by 4, and divide 

i.<p 

3 
the product by 3 without altering the result. It is further- 
more obvious, that the divisor 3, may itself be canceled in 
36, and 12 obtained as a factor of the dividend ; thus : 
12 4 

H U . 

The factors below the line are now all cancel^. 



t 

while 12 and 4 are left uncanceled above the line. Their 

product constitutes the true quotient of 36 X 24 -r 18, viz., 
48, for 12X4=48. 

2. In like manner, multiply 26 by 36, and divide the 
product by 24, canceling the common factor 12. Ans. 39. 

3. So also, 56 by 27, and divide the product by 36, 

Ans, 42. 

4. Divide the product of 48 and 49 by 42. Ans, 56. 
6. Divide the product of 75 and 81 by 45. Ans, 135. 
6. Divide the product of 96 and 40 by 120. Ans. 32. 

What is this called t lUustrate \ Wheii the factors below are all 
canceled, what ia the true quotients 
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7. Divide the prodiict of 77 and 18 by 66. Ans. 21. 

8. Diyide the product of 56 and 45 by 72. Ans, 35. 

By rejecting the common factors in the above examples, 
much labor is saved. 

If the terms are more numerous than in the above exam- 
ples, the work of rejecting factors may be continued, so long 
as any factors can be found common to the terms forming 
the dividend and divisor. 

1. Multiply 36 by 27 and 15, and divide the product by 

9, 6, and 10. 

_,^ ^ 36. 27. 15 

Statement : 



9. 


6. 


10 


3 






«. 


3. 


3 


W. 


tt 


u^ 



The same canceled : — ' . ^ ; 3x3x3=27, Ans, 

' ] t 

2. Multiply 81 by 64 and 16, and divide the product by 

72 and 24. Ans, 48. 

3. Divide the product of 132, 36, and 21, by 88 and 63. 

Ans, 18. 

4. Divide the product of 63, 49, and 16, by 36 and 28. 

Ans, 49. 

§ 98* From the examples here given, it is obvious that 
any arithmetical operation performed by the combined ap- 
plication of multiplication and division, can be very expe- 
ditiously sblved by the rejection of all corwmon factors, 

RULE. 

Analyze the given s^um so as to determine the mtdtipliers 
and divisors requisite to obtain the required restdt. Then, 
jfdacing the number to be operated upon and tlte required 
multipliers dbove a horizontal line, and the divisors belotv 
the same, reject eqv>al factors from each; after which, comr 
plete the work by performing the necessary multiplication 
and division. » 

How long continue to reject factors ? 

98. What sums may be canceled ? What is the rule ? 
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1. AmanhiredhimBdif toafarraerfer 12 montlwat $15 
per -month, and expended the whole money, in the pur- 
ebaae of oows, at $18 eaoh ; how many cows did he pur- 
chase ? 

It is obykH» that $15xl2s:the dollan reeeived for his 
labor, viz., $180 ; 180-rl8=10, the cows pnrehased. 
5. 2 

Canceled: ^^' ^ ; ^d 5x2=10. From 12 and 18 

we reject the common factor 6 ; also, cancel the 3 now 
below the line in the 15 above the same. 

2. A merchant ^cchanged 21 bushels of wheat valued at 
$2 a bushel, for broadcloth worth $6 per yard ; how many 
yards did he buy ? Ans. 1 yards. 

3. A farmer gathered a 6eld of com containing 63 rows, 
of 28 hills each. Allowing 36 hills to yield a bushel, how 
many bushels were there in the field ? Ans. 49. 

4. A farmer hired 8 men for 6 months, at $12 a month 
each, and paid them in hay at $18 a ton ; how many tons 

V of hay were required ? Ans. 32 tons. 

5. A dealer in books bought 42 Webster's dietiooarieti at 
$4 each, and paid for the same in ledgers at $6 each ; how 
many ledgers did it require ? Ans, 28 ledgers. 

6. A tailor made 81 military coats valued at $21 eachj 
and received in pay flour at $9 a barrel ; how many barrels 
of flour did it require to pay him ? Ans, 189 barrels. 



^ • » 



7BACTI0V8. 

§ Mt We have thus far spoken of numbers as represent- 
ing whole objects, and also, as representing decimal part^ 
of objects \^ that is, parts decreasing in value in the con- 
istant ratio of ten. We are now to regard a whole object 
as divided into awy number of equal parts, 

99, How thus far spoken of numbers ? What now entered upon t 
What are fraetiioDt f 
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When a whole ohject is divided into any number of equal ■ 
parts, other than 10, 100, 1000, &c., the arithmetiGal ex- 
pressicHis representing those parts are called Freu^ums. 

The name of a fraction is determined by the number of 
equal parts into which the whde object is divided, and the 
value of each of these parts will in all cases depend upon 
their number, that is, the greater ihe number the less the ' 
value of each individtial part. If any single olbject be - 
divided into two equal parts, each part is cal)ad a half ; if 
into three equal parts, each part is called a third ; if into 
four equal parts, each part is called h.f(mrth ; if into five^ 
a fifth; if into six, a sixth ; &c., the numher of parts in 
every case giving name to the j&action. 

Fractions always require two numbers or terms to express 
their value. One of these always stands below a short hori- 
zontal line, and indicates the number of equal parts into 
which any whole object is divided. This is^ called the de- 
nominator; thus, -^, ^, •}-, the 2, 3, and 4 are the denomi- 
nators. The first one, 2, shows that the whole object is 
divided into ttoo equal parts ; the second one, 3, that it is 
divided into three equal parts ; the third one, 4, that it is 
divided into four equal parts.^ The same is true of all de- 
nominators. 

The other tenn, called the nwmieraior, always stands above 
the same horizonta] line ; thus of the fractions, ^i f , f* !» ' 
&c., the upper numbers, 1, 2, 3, and 4 are the numerators. 
This term sdways expresses the number of those parts, mAi- 
cated by the denominator of a fraction which constitute its 
value. The greater the denominator of any fraction, there- - 
fore, the greater the number of parts, but the less the value 
of each individtuil part ; while the greater the numerator, 
the greater the vakie of the fractions. Thus, in the fractions 



t 



, I , I-. The number of parts into whicji the integer is divi- 
ed by these j&actions is 8. The first fraction expresses 1 of 



2. k 

» 8 



How determine the name of a fraction ? ITpon what will the value 
of eadi part depend ? niiffltrate. What gives name to every frac- 
tion 9 How many nmnbers required ! How do they stand ? What 
called, and showing what ? Where stands the other term ? What 
does tiie numerator express 1 What is said of the number of parts, 
and the value of each ? How with t\ien»in&t«X^x\ ^^^as^ocd^^j^ 



twio9 tbe^ Talvie.ofrth&first(; tbft third,; il$ of tthe«aaie parts, andr 
conseqinQiitly ^H.ak five lu^ea 'the . value <»ftlM««fiHb ; whtie ^ 
the la«ttf^^,sobwougly ^aobrae«ft.the( yaJbs^ef th<iiwhol&40bject 
disided^ jwaoAiogyJl eighth .pact jpnly^;; 

§ l#Ov' 'H.ifiat&'tO' obtiail» on9 hdlfi]thirdi or foUrtk part, 
&ai> of any ausibep/ ' w& divide^ that -numher- dy the denomi*' 
nai^of.thefnustioTi'ea^essing tk^ partSiind *to obtain' 
any giy^n^ numb«r of iuoh parts, w^ ^rndtiph/ that' pcert ' 
by- the ntMnber of* parts ^xpresmi ' hf the 'numerator of the - 
stune fraction,^ 

1.' Divide^ 12 Into 3 equal parts. What is one of those 
partsj and what fraction, of the whole number is it ? What 
number is, 2 third parts of 12,. and what fr^tion.of the., 
whole number is it ? 

£x?]^ANAT^N.. The number. 12 equals three;.4s,x;on8e^ . 
quently..4 as 1 third of .12, and is expressed :by. the^ frac^ 
tioo, .<}-,, (onerthird,) while 2 third parts, of . 12 must be twice c 
1 thi]d ^an^, or .4X2:^ 8; and is expressed, by the fraction |..!, 

2. .What is 1 fourth pf B I 2 fourths.?, 3 iourth&Z Hown 
are 1 fourth, 2 fourths, ,&c-, written ? 

3. What is 1 fifth of 20 ? 2 fifths of 20 ? 3 fifths of 20 ? . 
4 fifths of 20 ? 5 .fifths. of 20? How many ^^/is. make a 
whole, object or numb^ ? 

4. What is 1 sixth of 12 ? 2.sixtha of 12 ? 3 sixths ? 4 
sixths ? 5 sixths ? 

5. What is 1 sixth .of 24 ? 2 sixths of 24 ? 3 sixths? 4 . 
sixths ? 5 sixths ? , 

6 . What is^ X seventh of . 35 ? 2 sevenths of 35 ? .3 say* 
enths ? 4 sevenths ? 5 sevenths ? 6 sevenths ? How many 
sevenths make, a whole one ? 

7. What is 1 eighth of 16 ? 2 eighths of 16 ? 3 eightibs? 
4 eighths ? 6 eighths ? 7 eighths ? 

8. What is 1 ninth of 36 ? 2 ninths of 36 ? 6 ninths ? 
8 ninths? 7 ninths.? 5 ninths? 

9. What is 1 tenth of 40 ? 5 tenths of 40 ?' 3 tenths ? 7 . 
tenths ? 4 tenths ? 9 tenths ? 

100. Ho'^ find oDe half, one third, .^kc^ of a number f How obtaia 
any given nomber of such partal 
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1. Wkat part of 8 is 3 ? Since 8 contaiiis eigkt units, 
and 3 contains 3 units, it Is obvious that 3 is 3 eighths of 
8, or f . 

2. What part of 6is 2? Am. i of 2 sixths of 6. "What 
paitof 6.is3? 4?.5? 

-3. WhatpartQf 9i87? 6? 3? 4?^?'2? 1? 8? 

4. What part of 7 is 2? 6? 5? 3? 4? I? 

5. What part of 12is7r3? 8? 91 5? 4?'6? 11? 

6. What part of 11 is 8 ? 7 ? 5 ? 1 ? 4 ? 3 ? 2 ? 10 ? 

7. What part of 14 is 11? 9? 12? 8?'7? ^? 4? 13? 

8. What part of 13 is 7 ? 8 ? 12 ? 6 ? 1 ? 3 ? 5 ? 8 ? 

§ 102« If thepriceof anyonepartof anobj^tbegiren;)^ 
'. price of fthe whole isfound'^ multiplying '4hat price by the 
number of stu:h parts in the whole. If however the piiee 
'oi*knwn^oi^r^}iQ^^g^ by the 

nuniber of parts given, and muUiply the q%iotient>by^^ 
mwmberoftmh paHsas ^are eqtial to whole' tibjeots. ^The 
product will be the price of the whole^r integral object. 

1. If ^ pint of cherries cost 2 cents, what will a* whole 
pinicost ; 

* Explanation. -ThewKole of any object equals itd 2 halves, 
and will consequently cost twice as much as-its half, fiente 
'\ a wbol^ pint. wiU cost two times 2- ^sentSi and <7wo^ titaaes 2 
^. cents is 4xe]zts„ Ans, 

•2. If J of a ^und of beef cost 4 cents; ^hat^wilt a: pound 
cost? 

3. If ^ of a ton of hhj cost <$5, ^hatiwill a'/whble^ ton 
roo^t? 

.4.ilf ;|^ of aton of hay cost $18, what will a t^n oost? 

Explanation. Since 3 fourths cost" $16, 1 fourth will 

,1^ t _ I I I II *— ■ ■ M _M^_^_1_^|. 

101. What is 6ften required ? * Illustrate. 

102."l?nien the price of one part of an object be ^veni how find 
^^6 priee of 'the^wWe ? How if the price of anambier 'of parts be 
given? Illustrate. 
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OOit } of $18^ or $6 ; and if 1 &iirth cost $6, 4 {burths, or 
the whole ton Vfill i^oit 4 times $6, and 4 times $6 are $24. 

Ans, $24. 

5. If 1^ of a barrel of flour cost $10, what will a whole 
barrel cost ? 

6. If j- of a cord of wood cost $14, what will a cord 
cost? 

7. If f of a barrel of pork cost $9,^ what will a barrel 
cost ? 

8. If } of a chest of tea cost $8, what will a whole 
phest cost ? 

9. If ^ of a hogshead of wine cost $3, what will a whole 
hogsheaa cost ? ^ 

10. If ^ of a box of sugar cost $15, what will a whole 
box cost? 

11. If . ^ of a ton of cheese cost $42, what will a ton 
cost? 

1^. If ^^ of an acre of land cost $44, what will a whole 
, acre cost ? 

13. If -^ of a bushel of com be worth 8 cents, what is 
the value oi a bushel ? 

14. If -^ of a hogshead of rice cost $9, what will a whole 
hogshead cost ? 

15. If -I of a ton of iron cost $9, what will a ton cost ? 

16. If |- of a piece of land be valued at $45, what is the 
value of the whole ? 

§ M3« When any given number is a .fractional part of 
another number, that other number is found bt/ dividing the 
given member by the nvAfnher of parts given, and multijply- 
ing the qtwtient by the parts required, 

1/ Of what number is 9 the J part ? 

Explanation. If 9 is 3 fourths, 3 must be 1 fourth ; and 
if 3 be 1 fourth, 4 times 1 fourth must be the required num- 
ber. Hence, 3X4=12, 4«s. 

, 2. 8 is f of what number ? | of what number ? 
3. 15 is f of what number ? f of what number ? 

108. When one number is a firactional part of another, how find the 
other number I Illustrate. 
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'4. 1 8 is' 4 of what number ? f of what Bumber ? 

' 5. 2 1 -is I of what number ? f of what 'number ? 

6. ; 24 is.f of what number ? '|- of what <inmber ? 

§ 101 • Practions always express parts of single objects, 
and are expressed by two numberSy written the one abore 
and the other below a short horizontal line. The one bdow 
the line is called the denominator ^ showing^ the nuitiber of 
parts into which an object is divided ; and that above the 
, line is called the numerator, indicating the number of parts 
included in the fraction. 

One half is written -^ ; one third, ^\ one fourth, yj ; five 
eighths, |- ; seven ninths, |^, &c. 

'§^f05« There are several kinds of fractiens, of whieh the 
'following are the most important, viz. : 

The pro]^ fraction, the numerator of which is less than 
'the denominator ; 'as'|, |-, f-, &c. 

The imjyroper fraction, thenumerator of "^hieh'is equal to, 
or larger than, the denominator; as|-, f,'f, -fcc. 

-The simple fraction, consisting of a ^Vi^^ fractieii,'aiid 
may be either proper or improper ; thus, %'i, |-, &c. 

The compound fraction, or fraetiMi of a^ffaetion ; .as \ of 

The mixed number, ccmsistii]^ of a whole number and ^a 

; fraction written together ; as 6^, 5|^, &^c. ; aiad finally, 

The confplega fraction, or a fraction with a .fioaotion in its 

8f 6 6i . 
numerator or denominator, or both ; as -^, -j, ,=^ •*^' 

% M6« TheTahie^ of may finctien obvioualy dqptods^ on the 
rel^UivemUiieofihenumereUoranddmamif^^ if the 
>iKunesator be. small compared with ^thie'denefiiinat^r, ike 
value wiU also be small. Thu8,>^^ ixo^^s that«D^bje6t . 
is divided into 59 equal ports, and 3 of these parts are ^ 

1Q4> ^What do.fraotioBS always express? .How expressed thXah 
selves I How written ? The . one below the line is Cdlled '^hat t 
Shows what t The one above is called what ? Shows what ? 

' 106. What is a proper fraction ? An iminpper fractiori ? A sim- 
ple fraction I A compound £*action? A mixed *fracti6tf? A-oem- 
plex fraction ? 

106. ' Upon trhat does the vdae of «^itw^vsa'^«^sA\ " ""Sseiss^jsai^ 

IS* 



160 FBAOTIOMS. 

incladed in the fraction. ^ expresaes the division of* an 
object into 24 equal parte, and includes all the parts but 
one : ita value, therefore, very nearly equals that of the 
unit. |- expresses the division of an object into 6 equal 
parte, and includes all these parts, and consequently just 
equals the object or number divided. { expresses more 
parts of the kind indicated by the denominator than can be 
obtained from any single object, and consequently ite value 
is more than that of the unit. Hence, taith a given de- 
nominator, the greater the numerator, the greater the value 
of the fraction ; and the less the numerator, the less the 
value of the fraction. . 

§ 107* We learn from the preceding paragpraph, that a 
fraction increases in valine in proportion as its numerator 
is increased, while its denominator remains unchanged. 
Therefore, multiplying the numerator by any numoer, 
mtdtiplies the value of the fraction by the same number. 
Take the fraction |- as an illustration ; if the numerator 5 
be multiplied by 3, the 5 parte are increased to 15, while 
the value of each individual part is unchanged. We then 
have y , which is 3 times |-. 

§ 108* If, on the other hand, the numerator of afra^ion 
be divided by any number, the f ration is divided by that 
number. Taking half the parts given, divides the value 
expressed by 2 ; taking a third of those parte, takes -J- their 
va^ue. 

8 109« If we divide, the derumiinatdr of a fra^ction by 
any number, we obviously multiply the value of a frac- 
tion by that number; since the number of given parts 
remains unchanged, but the value of each individtud pttrt 
is increased by making their number less. 

Illustration: ^X 2=^. 

Wbat is the value of |.? Why? What is the value of J f Why? 

If the denominator be given, how is the value of a fraction ? 

107. In what proportion does a fraction increase in value ? What 
then is the effect of multiplying the numerator ? 

108. What is the effect of dividing the numerator ? Illustrate. 

109. What jX the effect of dividing the denominator ? Why ? 
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i llOt If we multiply the denominator of a fraction by 
uty number, toe divide the value of the frcuction by that 
wtunher, since the number of given parts remains unchanged, 
but each individual part is diminished. Thus, f-r3=^, 
since ^ of any object is only \ the value of its eighth part. 

§ lilt If the numerator and denominator of a firaction 
are both multiplied or both divided by the fuune number, 
the value of that fraction is not altered. 

Illustration. ^^=4 ; now if we multiply the terms of 
the fraction by 2 it becomes ^, also =4. 

§ 112« From the foregoing remarks, it is obvious, that 
any change made in the terms of a fraction does not afiect 
its value, so long as the ratio of the nvmeraZor and denom- 
inator is 7wt altered ; also that the value of a fraction in- 
creases in the same ratio as its mtmerator increases^ while 
its denominator remains unchanged, or as its denominator 
decreases, while its numerator remains unchanged; and 
finally, that the value of a fraction decreases in the same 
ratio as its numerator decreases, while its denominator 
remains the same, or as the denominator increases, while 
the mtmerator remains the same. 



REDUCTION OF FRACTIONS. 

The reduction of fractions c^hsists in changing their 
forms, while the vcdue is not altered. 

CASE I. 

§ 118« To KEDXTCE Fractions to their Lowest Terms. 

' KoTK. Traetloas are reduced to their lowest teroM, when their unmeraloni / 
aad ilftnomiTifttnm are the amaUeet that can he used and ejEpreea their trae value. 

110. What ia the effect of multiplying the denominator ? Why ? 

111. What is the effect of multiplying numerator and denominator 
both? 

112. If the ratio <rfthe numerator and denominator be not altered, 
what ? In what ratio does the value of ^ fraction increase ? In what 
ratio does the value of a jfraction decrease? 

113. What is reduotioQ of fractions ? When are fractions reduced 
to their lowest terms ? 
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Divide both-mmierator and denominator ^'^y^^my nmn- 
"jber greater than'l, tkff^tttnll tHvide them boih without re- 
> maitider, ' so long a^-there is ^ny nuffiber thatwiU stydivide 
' them, 

1 . ' Reduce *-^ to its lowest terms. 

Explanation. .9 the numerator and 12 the denominatoi 
are both divisible by 3 without remainders ; hence 

12-r8 4* 

The terms now obt^ned, viz., numerator 3 aifd denomina- 
tor 4, are not divisible by any number larger than 1, and 
are the smallest terms by which the value of -^ <;an be ex- 
, pressed. 

2. Reduce 14 to its" lowest terms. 

24-7-2=12, - 12-7-2=3 , 6-r2=3 . 
82.f-2=l5,*'*^ 16-2=^ "'^ 8-^2^> ^'^' 

It is better, however, first to divide by the largest , num- 
:ber praotioable, thus, 

24-^8= 3 
824-8= 4' 

Such a number may alwa3rs be found, in the following 
manner: — 1st, , Divide the greater of the given numbers 
by the less, and note the remainder, 2nd, Divide the 
smaller of rthe two nxmbers {the first divisor) by the re- 
maifider, arid if there he stiU a remainder, divide the last 
divisor by that remainder, and so contintte to do : that is, 
to divide the last divisor by the last remainder, tUl the di- 
vision is effected toithout u remainder; the ilofit. divisor 
will be ithe divisor required. Take the i above ^um as an 
examt)le, 32-h24=l and- 8 remainder; and 24-7-8=3 aad 
no remainder. Hence, 8 is the divisor required, and 

24rfr83=x3 
82-7-8=^4' 

. the same as above. This divisor is, called . the greatest* com- 
mon measttre of those ^umbers. 

' Wbat ia the rule 9 How may the IfMrgestr ^oooupoon di'visiir .berfiHind t 
What ia the required divisor 9 



FRACTIONS. 153 

3. Reduce ^ to its lowest tenns, by dmding the given 
terms by their greatest commpn measure. Ans, |. 

4. Beduce ^J to its lowest term. Ans. 4. 

5. Reduce in like maimer, ^. Am.^. Also ^{. Ans, |. 

In most instances, however, especiaUy if the terms of the 
fraction are small, it will be found more convenient^ as well 
as more expeditious, to assume a divisor. 

6. Reduce -A- to its lowest terms. Ans. f . 

7. Reduce If to its lowest terms. Ans. |. 

8. Reduce Xt to its lowest terms. Ans. 

9. Reduce |4 to its lowest terms. Ans. 
10. Reduce f| to its lowest terms, Ans. 

PA6E II. 

§ HI* To REDUCE A Mixed Q,i7AimTT to an Improper 
Fraction. 

BIJLS. 

Mtdtiplt/ the ivhole number by the denominator of the 
fraction, and to the prodtcct, add the given ntwierator. 
TJie member thtcs produced^ wiU be the rmmeraJtar of the 
required fraction, 

1. Reduce 16f to an improper fraction ;-^that is, find 
how many fourths there are in 16f. 

.Explanation. Each uiut=4 fourths; hence, 16 units= 
16X4=64 fourths, and 64+3=67 fourths, or V» A^- 

2. Reduce 174 to an improper fraction. Ans. 

3. Reduce ^1-| to an improper fraction. Ans. 

4. Reduce l^j to an improper fracti<»i. Ans. 

5. Reduce 6| to an improper fraction. Ans. 

6. Reduce 9^ to an improper fraction. Ans. ^. 

g 115« Any whole number may be reduced to an im- 
proper fraction, by multiphfing it by fhe proposed denomi 
nator. The product will form the numerator of the required 
fraction. ^ 

114. How reduce a mixed quantity to an improper fraction ! 
116. How may a whole number be reduced to an improper frac- 
tion I 
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7. Eednce 8 to a fraction, whose denominator i^ 7. 
Explanation. 8 X 7== 56, numerator; ]ien.ce,.Y, jin5. 
8,.EdduiB€l9 to»,aftactioaw)M(3ft(4eaoiiuAaloriall. 

9. Eeduce 7f to an improper fraction. * „ -4^. y. 

10. Reduce 17 J to an i^iproper fraction. Ans. 4^. 

CASE III. { 

§, 116« To REDUCE AN Impeoper Fraction to a Whole 
OR Mixed Number. 

Divide the numerator by the denominator. The gtuh 
tient toiU be the whole nwmber ; if there he a remainder, 
writes iti&jffer,Tthe,denomiTiator' on the right pf.the whole 
number. ■ 

1. Reduce ^^ to a mix^d number. 

SBxpToANATiQN. 9 ninths=; 1 whole one ; therofinre, 

156-r9=^17f, j1«s. 

2. -^Redciee 14 to a mixed number. Ans: M^. 

3. Reduce ^ to a whole number. Ans: 12. 
• 4. ; Reduj^ Y to a rxnixed number. Ans. 9^. 

5. Reduce '^ to a mixed jaumber. Ans. i4/j=14j. 

6. ^ Reduce ^^ to . a imxed number. Ans. 15^, 
7. , Reduce f|J to a mixed jaumber. Ans.. 2^. 

OA'^Ei IV. 

.§117t To REDUCE Compound FRAdf IONS TO ^SpiPLE 
Fractions. 

EUIiE. 

Multiply the numerators of the several fractioTU to 

getherfor a new nv/meratort and the denominators together 

' for a new ^denwminator. The fractiort ■■ thus produced, 

ubJien reduced ta its lowest terms, (§ 113>) will be the one 

required. 

116. How teducean improper fraction to a idiole or npzed num- 
ber? 
117. How reduce compound fraidicxDA tc) faxso^U ones t 



1. Reduce f of | to a simple fiaction. To obtain^ of f , 
we divide f by 4 ; but f -^4=^, (§ 110,) then having \ of 
f, if we^mul^ply thill by 3,^e shsdl obtain i di ^t there- 
fore, ^X 3=||-, the Ans, (S 107.) We have here, merely 
rmultiplied !nif49Mm^<^^'^\n««ienBtofs, and denommoUors 
-by deiniominsMp%v 

2. Rdduoe ^ bf f %o a «imple fr^tbu. Am. ^. 

§ 119»' The solutions. of sums of this description may be 
essentially abbreviated by canceling such factors as are 
found cofwnvon hoth to the numerators and denominators 
of the several simple jQractions. 

3. Reduce |- of f of | to a simple firaction. 

2. 2 

^ d ^ 

Oferjltion-: jVaT^^ > then 2X2=34 numerator, and 7 

lAXhe denominator; h'ence; ^.Ads, 

4. Reduce : tbsv fraction \ y)f ^ of \t 

. 3 

Statement: ' '' y = j^ .Ayw^ 

4.-' . 

5. Reduce } pf i of A to a simple fraction; ■ AnSi J^, 

6. Reduce |- of t| of -^^ to a simple fraction. ^9t5. U-. 

7. Reduce 1 of 4 of ^ of |- to a simple fraction. Ans, f, 

8. Reduce f.cf fj of |^| to a simple fraction. Ans. fj. 

Whenever any term of a compound firaction is a mix$d 
number^ reduce it to an improper fraction. (§ 118.) 

9. Reduce |- of f of 5^ to a simple fraction. 

Explanation. 6J = ^/ . (§ 1 11.) Hence, ' — - , is 

o, 7. 3 •'• 

the prop^ statement^ ^ or 4, Ans. 

10. Reduce •} of f of 8^ to a simple fraction. 

Am. ii^^.f^ m.) 

118. How may such operatiooB be abbreviated! What is to be 
done if a term of a compound firacUon be a ii\ixfidTL\asikb»\ 
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C A 8E V. 

§1190 To BEDUCE Fractions to ▲ Oommon Denomi- 
nator. 

The value of fractions is not altered by what is here done. 
All fractions are made to represent the niiit as divided 
into the $ame number of parts, while the number of these 
parts differs, in each of the fractions. Thus, the fractions 
1, ^,,and |-, differ from each other both in specific vahie, and 
in the number of parts ; but the fractions, -J, f , and \y ex- 
pressing the same value, differ in specific value only. 
These fractions now, therefore, have the cormnon denomi- 
nator 8. 

BULE. 

Multipii/ cdl the denominators together for a common 
denominator, and each numerator into.aU the denomi- 
nators except its oum, for a ntimerator to each new fraction. 

1. Reduce f^, |, and ^j- to a common denominator. 

Operation. 7X^X11=3 85, the common denominator. 
6X5X 11=330, numerator for fraction |. 
4X7X 11=308, numerator for fraction J. 
8x5X 7=280, numerator for fraction -fj. 

Here the required fractions are, for f , ||-2 ; for f , |^| ; 
and for ^, ffj. 

2. Eeduce ^, ^, ^^ ^ to a common denominator. 

Ans. 3^, |4^, y»5^, y'j^. 

The value of these several fractions can, however, be exact- 
ly expressed in STualler terms, and retain a common denomi- 
nator, for 1^, 1^, ^ and |^ are obviously pf the same 
value, their common denominator being reduced from 120 
to 60. It is always desirable to preserve the fractions in the 
smallest possible terms that will express their true value. 



119. Is the v&lne of a fraction altered by the operation of this rule t 
In what does the change made consist t Illustrate f What is the 
rule t ' How may the value of the answers to sura 1st be expressed ? 
lUmimte f 
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To do l3m, first find the least common midtijple ofaUthe 
deiumdnatorZy ana ptake this the common denominator. 
Divide this ooTnmon denominator by the denominator of 
each of the given fractions^ and multiply the quotient hy 
the numerators of the same, 

Obs. The least common, multiple of two or more num- 
bers is the smallest number that can be divided by each of 
those numbers without remainder, and is found as follows : 

Write down the given numbers in a line from left to 
right t divide by the smallest ntmber that wiU divide any 
two of them taithout remainder, and unite the quotient 
and the undivided numbers in a Une below the former 
numbers. Divide these numbers in turn in the same man- 
ner, and so on till no ttao numbers are left that can be 
divided by any number greater than 1. The continued 
ffoduct of the divisors and of the undivided numbers of 
the lowest line, wiU be the multiple required. 

Illustration. Required the least common multiplier of 
4, 6, 8, and 12. 

2) 4.6.8.12 

2 ) 2.3.4. 6 

3) 1.3.2. 3 

1.1.2. 1 

Then 2X2X3X2=24 is the least number that can be 
divided by each of the given numbers without remainder. 

3. Reduce the fractions, ^i f t f > and ^, to their least 
common denominator. 

2)2.3.9.10 



3 )1.3.9. 5 

1.1.3 6; and 2X3X3X5=90, 
the least common multiple of the d^iominators, therefore, 

Hov may the least ooinm<m denomiiiator always be fbimdl 
What is the least oommoii .nmltiple of two cnc t[i<Q!Cft Xfioan^WK^X ^<!r« 
is it found f 

14 
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. ■■- . •. « • 1 

90-r2X 1=45, 1st numerator, Hence, |^ is the Ist&tustion. 



90-^3 x2=60, 2d numerator, and fg, the 2d firaction. 
90-^-9x 8=80, 3d numerator, and |^, the 3d fractiori. 



90-r 10X3=27, 4th numerator, and |J, the 4th fraction. 
Hence, U, |^, f^, and JJ, are the fractions required. 

4. Reduce ^, |-, ^, and ^, to their least common denom- 
inator. Am, If, If, If, and f|. 

5. Reduce |, |, J-, and |\-, to their least common denom- 
inator. Am.ji^l, iS^, III, and Jf^. 

6. Reduce {» |-> j^» and -J^, to their least common denomi^ 
nator. ^^. ^, iM» AV a^d J^. 

7. R>educe f , f , f , and }|, to their least common denom- 
inator. Am, ||, ||, f |, and ||. 

8. Reduce f , f-, and ^, to their least common denomina- 
tor. Am, fj. If, and ff . 

9. Reduce -f^^ |-, and |, to their least common denomina- 
tor. Am, ff , f|, and f^. 

10. Reduce ^, |, 3^, and f, to their least common de- 
nominator. Ans, ^f*^, VA"' !%■» *nd ■^^. 



ADDITION OF FRACTIONS. 

§ I2O0 Like things only can he added, so as to form one 
numher. (§ 32, 4.) Hence, hefore adding fractions they nvust 
have a common denominator, 

RULE. 

If the denominators of the given fractions are unlike, 
first redtcce them to a common denominator, and, adding 
the numerators, piace their siMn over the common denomi- 
nator, 

1. Add the fractions f , f, f , and | together. These frac- 
tions have the common denominator 8 ; hence 3 -1-5+6+7 
=21, the sum of the numerators, and Y ^^ ^^^ required 
answer. 

120, Wliat things Qsn be added I What must fractions have be- 
fore tbey can be aidded together \ ^^TVuiXiift ^iba tq\!^\ 
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2. Add the fractions ^, J, k and J. These fractionB 

haye diEerent denominators. Therefore, (§ 119, Obs.) 
o \ 2 3 4 5 

- < o o >^ ; 5X2X3X2=60 least common denominator. 

The fractions are, M, fj. H. and ^i; and 30+20+ 
15+12^77, the sum of the numerators ; hence ^, Ans, 

3. Add together the fractions ^, f • |-» {• and i. 

^^. p. I*, M» TO» aad fj. 

4. What is^he sum of |, f , f, and A ? 

^ns. Uj=2j|t.(§116.) 

5. What is the sum of f, f , ^^» and -f^ ? / 

-Atw. fM=3T|o=3i^. (§ 118.) 

6. What is the sum of f, J, f and J f J[«5. f|j=2^. 

7. What is the amount of |^, f , |, and f ? 

Am. ^=^=^^T. 

8. What is the amount of |f, f, f, and y\ ? 

9. What is the amount of 4|^, 6|-, 1 j^, and ^ ? 

10. What is the amount of 3^, 5|, ^, and |^ ? 

Ans. W=9M=9f 



SUBTRACTION OF FRACTIONS. 

§ ISlt Arithmetical quantities can be subtracted only 
iahen they agree in kind. Hence, in subtracting fractions : , 

BULE. 

Hedtcce the given fractions to a common denominator^ 
if necessary^ and subtract the ni^merators. 

1. From \^ take ^. These fractions have a common 
denominator, therefore 11—7=4, the difference of numer* 
ators ; and ^=^> Ans. 

2. From ^ take ^. Ans. ^J=|. 

121. In what respect muBt qviantitiea augc^ft \o \» ^o^^rw^^AX 
What 18 the rule I • 
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3. From ^ take ^. First find a common denominator. 
2 )16.12 

2 ) 8. 6 

4. 3; and 2x2x4x3=48, least common denomi- 
nator. 

The fractions, then, are ^f and ^; and 45—44=1. 
Hence, -^j Aiu, 

4. What is the difference between 4 and \ ? 

5. What is the difference between |4 and 

6. What is the difference between 3l and 2i 

7. What is the difference between ll and 

8. What is the difference between 4f and 3! 

9. What is the difference between 4^ and>| ? An&. -^^^ 
10. What is the difference between f j and ^ ? An&, ^^. 




MULTIPLICATION OF FRACTIONS. 

§ 12S« The multiplication by jQractions naturally resolves 
itself into three distinct operations, viz. : the mtdttplication 
of a fraction hy a whole nwn^ber ; of a whole number 
by a fraction; and of a fraction hy a fraction, 

§ 123t To Multiply a Fraction by a Whole Number. 

RULE. 

Mvltijily the numera;tor of the fraction hy the whole 
number^ (§ 107 ;) or, if practicable, without remainder, divide 
the denominator hy that nvmber, (§ 109.) 

1. Multiply J by 6. |X5=Y» ^ times'l fourth of a 
number=^ fourths of the same ; 5 times 3 fourths must 
then=3 times 5 fourths= y. 'An$, V=3f. (§ 116.) 

In the operations here given, it is obvious that any fact(»r 
common to the mtdtiplier and the denominator of the 
fraction^ ma/y be canceled, 

122. Into what does the multiplicatioii of fractions naturally resolve 
itself! 

128. Rule for multiplying a fraction by a whole number I What 
may he done with any factor common to the midtiplier and the de- 
nanuDatoTf 




2. Multiply I by 12. Here 9, the denominator, and 12, 
the whole number, contain each ths oommon factor, i. 

* 
Therefore, ^^-^^=5X4=20, that is, ^=^. 
3 
A iroction is multiplied into & number equal to its denom- 
inator ^ canceling that denominator. 

3. Multiply i by 8. 

Opsbjition. jT — =^=7. 

Am. Y, OT 6^. 
Am. l4- 
Ans. 18}. 

7. Multiply |- by 15. Am. 9J. 

8. Multiply Ij by 5. Ans. 4U. 

9. Multiply |J by 21. Arts. 18}. 

10. How much will 17 pounds of tea cost, at \ of a dollar 
a pound? Ans. $12|. 

11. How rauoh will 27 buehels of wheat cost, at § of a 
dollar a bushel ? Ans. $24. 

12. How much will IS bushels of rye cost, at ^ of a 
dollar a bushel ? Ans. %4\. 

§ 124t To MnLTiPLT a Whole NcuBEa by a Frac- 

TIOK. 

A fraction is a part of a unit. Multiplyiug by ^ frac- 
tion must, therefore, produce a number less than the one 
muUi^ied. But the denominator of the given fiactioual 
multiplier shows what part of a given numier is repeated, 
ftnd the numerator, the nwmher of repetitions required. 
Hence, 

HULE. 

Divide the given number by the denominator of the 
fractional nmitiplier, and multiply the quotient by tlte 
num^ator. 

12*. What does the denorainatot ot a tiw;ivHn»i.iMi!i:^ara*MOTiN, 
■What the numenlor I What is flw i>A6\ 
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1. If a poand of beef cost 9 cents, what is } of a pound 
worth? 

1 third of a thing taken twice is 2 thirds of that thing. 
Hence, 9-r3=3 cent8=the price of 1 third 6f a pound ; 
3x2=6 centSi the price of 2 thirds, Ans, 

3 

0. 2 
The above sum canceled ; x — :, and 3x2=6 cents, as 

before ; that is, we tarite the whole member and the nvmer- 
(Uor of the fraction above a horizontal line, and the de- 
nominator below the same^ and cancel. 

2. If a hundred pounds of beef cost $12, what will | of 
a hundred pounds cost ? Ans, $9. 

3. If a man earn $30 in a month, how much will he 
earn in f of a month ? An$. $25. 

4. If a ton of hay cost $24, what is the value of f of a 
ton'? Am, $15. 

5. If a bushel of wheat cost |- of a dollar, what will 44 
bushels cost? Ans, $27.50. 

6. If a barrel of flour be worth $9, what is \ of a barrel 
worth ? Ans. $7f. 

7. If a hogshead of wine be worth $48, what will | of a 
hogshead cost ? Ans, $38{. 

8. If on acre of land produce 148 bushels of oats, how 
many bushels will f of an acre |M!oduce ? 

Ans, 123|^ bushels. 

9. If one bushel of seed produce 88 bushels of com, how 
many bushels will -JHt ^^ ^ bushel produce ? 

Ans, 80|^ bushels. 

§ 125* To Multiply Fractions by Fractions. 

If the multiplicand be a fraction, that is, a part of a 
unit, and if the multiplier be also a fraction, implying that 
a part only of this part is required ; the product must be 
less than the multiplicand. The same is always the case, 



How cancel f 

126. In the multiplicatioD of fractions, 1m>w does the prodnot eomr 
pare with ibe multiplicand \ 
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wheaevei the multiplier is a fraction of less vaitie than a 
unit. ^ 

BULE. 

Multiply the numerators of the fractions together, for 
the numerator t and the denominators for the dmominator 
of the answer, 

1. Multiply I by J. i^=|. (§118.) 

The labor of reducing the product to lower terms, will be 
avoided by canceling all the factors common to both nu- 
merators and denominators. 

If the above sum be solved by this rule, the numerator 4 
will cancel the denominator 4, and leave the answer |. 

2. Multiply y by |. Ans. ^. 

3. Multiply 4 by J^. Ans. ^. 

4. Multiply 1 by |. Ans, 

5. Multiply xi ^y J- ' -^^- _ 
- 6. A man owning f of a vessel, sold |> of his share ; what 

part of the whole ship did he sell ? Ans. f. 

7. A &rmer bought f of a lot of land, and sold |- of his 
purchase ; what part of the whole lot did he sell ? Ans, 

8. Multiply I by Jf . " Ans. 

9. Multiply 1^ by A. Ans. 

10. Multiply f by X. Ans. ^. 

11. Multiply fl by |j. Ans. {. 




DIVISION OP FRACTIONS. 

§ 1260 The division of fractions is also resolved into three 
distinct processes, viz.: the division of a fraction by a whole 
number ; the division of a whole number by a fraction ; 
and the division of a fraction by a fraction. 



What is the rule t How may we avoid the labor of reduction f 
126. Into how many prooesses ia the division of fractions divided ! 
What are they f 
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§ iJTt To Divide a Fraction by a Whole Wumbee. 

BULK 

. I>imde the nwnercUar hy the whole nv/mher if practicar 
bUf ifnot^ vmdti'piy the deriominator by the same, 

1. What is the quotient off divided by 4 ? Ans. |. 

2. What is the quotient of | divided by 8 ? Ans. ^. 

3. What is the quotient of \ divided by 7 ? Ans, ^. 

4. If |- of an acre of land produce 28 buEdiels of com, 
what fraction of an acre will produce 1 bushel ? Ans, J^, 

5. If f of a load of hay be valued at $15> what fraction 
of a load can bethought for $1 ? Ans, ^ of a load. 

6. If -}f of a ton of iron be valued at $12, what fraction 
of a ton can be bought for $1 ? Ans, -^ of a ton. 

§ 128t To Drvii^ a Whole Number by a Frac- 
tion. 

In dividing a whole number by a fraction, the fraction 
being less than d unit, will be contained in ihe dividend 
more times than it contains units. Hence, the qieotient 
udU be larger thaii the dividend, unless the divisor be an 
improper fracHori. 

\ RULE. 

Multiply the whole mrniher by the denominator of the 
fra^tion^ and divide the product by the^ numerator of the 
same. 

1. Divide 21 by I*. Here it is obvious that 21 is to be 
reduced to eighths, and these eighths be divided by 7. This 
result will be obtained by multiplying by the fractional 
divisor inverted. Hence, 2lXf=24, J.ws. 

We ma/yy thereforei invert the fractional divisor^ and 
cancel eqtm factors, 

2, Divide 18byf 

127. What is the rule for dividiDg a firacti<Hial number by a whole 
number? 

128. How will tbe quotient, in all oases, compare with the dividend I 
Whjr f What IB the rule 1 How do we ^Vioa \s^ «b fe«*^\aii\ 
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6 

Z$ 7 
Canceled: -^ — , and 6x7=42, Ans. 

3. Divide 75 by |. Ans. 135. 

4. Divide 84 by f Ans. 98. 

5. Divide 18 by A-. Ans. 50|. 

6. Divide 33 by U. Ans. 36. 

7. Divide 71 by f . Ans. 94}. 

8. Divide 17 by f Ans. 19|. 

§ 129f To Divide a Fraction bt a Fraction. 

RULE. 

Invert the divisor and then proceed as in multiplying 
fractions by fractions, 

1. Divide the fraction -j- by J. 
Performed. ■i-X}=|^=l^» -Aw5. . 

Explanation. A unit is contained in -I, 7 eighths of a 
time, consequently ^ of a unit is contained in the same |, 
three times as often,=|-X3=^ times. But |- is contain^ 
} as many times as ^, and J of y =^=1^, Ans, (§ 116.) 

2. Divide * by |. Ans. V or 2}. 

3. Divide W by f . Ans» Jr.or 1^. 

4. Divide jy by A. . Ans. fl or lyV- 

5. Divide M by f . J.W5. V or if 

6. Divide i by }f . -Am. |}. 

Observation. If either the divisor or dividend be a com* 
pound fraction, all the terms of that compound fraction 
mtist be toritten in the same manner ; that is, all the nvr 
m^ators of the dividend and aU the denominators of the 
divisor, must be placed above the line, 

7. Divide J of f by Jf. 

-, - 7. 5. 24 -, ^ . 

Terms arranged : , . ^ _ . Factors common to the nu- 

o. 9. 10 

merators and denominators, may be rejected. 

129. How diyide a fraction by a fraction t If either the dividend 
or divisor be a compound fraction, what m\i&t hft dowftl 
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e. Divide f of ^ by J 
Terms arranged 




therefore ^=1^ is the Ans. 
9. Divide I of 11 l-v i of If. 
10. Divide | of {{ by a of f 



j ol J by i- 
14. Divide 1^ of 1,^ by J of ^. 



. APPLICATION. 

1 . What are the lowest terms in which |^ can be ex- 
preased ? Ans. i.- (§ 113.) 

2. Reduce n\ to aa improper fraction. Am. V- (§ 114) 

3. Reduce'Y to a mixed niunbei. 

Am. 8f=8J. (§ in, also 118.) 

4. Beduce 4 of S of 1 of 48 to a simple ^^tioiL ? 

.il", 0. (S IIT.) 

IS. Reduce j-of^of^of ^toa simple fraction, . 

6. Reduce J, 4, A and A, to a common denominator, 

, ,. ... ^^^ +*'«■'*■"'' «■<*"•■) 

7. Beduce f , J, f . and ^j to a common denominator. 

'*»»■ H. iJ. !i. M- 

8. Add together the fiaotions, J, J, f , J, and J. 

9. From H aubtract |. .Ams. y^=^^. (8 

10. Multiply i hy «. Am. JM. (g IH.) 

11. Divide } of j by «. A««. if (g I2».) 
la. Divide 4f by f of }. Am.' '" 



, W=3i,(8n6.) 
=A (8119. lis.) 

■". m (8 iM • 
•«. if (8 12».: 
«. j}=iH. 
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FEB CSVTAaS. 

§ ISOt One individual often buys or sells merchandise 
and other property for another, receiving as a compensation 
for the same, a certain nwmher of cents for every dollar's 
worth of property bought or sold. The money thus received 
is called per centage. 

Hence, the amount of per centage received or paid is 
determined by multiplying that value by the per ce?Uage, 

Obs. The expression per cent,, used in the sums of this 
section, means by the hundred. Thus, if 3 cents be paid 
on 100 cents, the rate is 3 per cent., kc. 

1. What is the amount of per centage for selling $1200 
worth of property at 3 per cent premium ? 

Operation. $1200x.03.=$36.00. 

It wiQ be observed, that the amount here paid, is 3 cents 
for $1, and consequently the amount of per centage is ag 
many times'3 cents as there are dollars, viz. : $1200 X -03= 
3600 cents=$36. 

2. What is 5 per cent of $7 ? 

6 per cent, is 5 cents for each dollar ; hence, 
5x7=35 cents, -4«5. 



3. What 

4. What 

5. What 

6. What 

7. What 

8. What 

9. What 



is 3 per cent, of $5 ? of $8 ? of $6 ? of $12 ? 
is 4 per cent, of $3 ? of $8? of $12? of $6? 
is 2 per cent, of $5 ? of $12? of $8? of $9? 
is 5 per cent, of $7 ? of $9? of $10? of $8? 
is 6 per cent of $12 ? of $1 1 ? of $10 ? 
is 2 per cent, of $12? of $13? of $15? 
i8 3percent. of $12? of $14? of $13? 

§ 131« One man is oflen employed to buyer sell goods for 
other men. When so employed, he is called an agent or 
factor, and receives for his services a certain per cent, of the 
value of the goods bought or sold. The amount received 

180. How does one person often receive pay for buying or selling 
for another ? What is the money thus receiyed called ? How is the 
amount of per centage determined % What does per cent mean ? 

181. How is one man often employed ? What is he then called t 
How paid? 
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by him is determined by mtdHplying the value of his pur- 
ckase or sale, by the specified per cent. Goods so procured 
or disposed of, are said to be bought or sold on commission. 
The money paid the agent is called his commission, 

BULE. 

Midtiply the money given, by the per centage. The 
multiplier unll be a decimal of tipo places when it is eoo 
pressed by cents only, and of three places when expressed 
by mills, 

1. What is the per centage for selling $785.75 worth of 
goods, at 3 per cent, commission ? 

Performed. 785.75x.03=$23.5725 ; that is, $23. 
57 cents. Mills, unless more than 5, are seldom regarded. 

2. What is the commission for buying a house valued at 
$4720, at 2 per cent. ? Ans. $94.40. 

3. What is the commission for selling a farm valued at 
$9683, at 1 per cent. ? Ans, $96.83. 

4. What is 4 per cent, of $1728 ? Ans, $69.12. 

5. What is 4 per cent, of $3786.79 ? Ans, $151.47+. 

6. What is 5 per cent, of $879.68 ? Ans, $43.98+. 

§ 132f The insurance of property irom loss by fire, storm, 
or otherwise, is always computed at some certain rate per 
cent, upon the value of property destroyed. Hence, mtdtiply 
the value of the property by the rate per cent, of insurance. 

1. What is the expense of insuring a house valued at 
$1600, at 2 per cent. ? Ans, $32. 

2. What will it cost to insure a house worth $2250, 
against loss by fire, at 3 per cent, premium ? Ans, $67.50. 

3. What is the cost of insuring a vessel and cargo valued 
at $45867, at 2 per cent. ? Ans. $917.34. 

4. What will it cost to insure property valued at $7963, 
at 5 per cent. ? Ans, $398.15. 

How is the moDey he reoeives determised? How are goods so 
procured said to be bought or sold f What is the money paid the 
agent called ? What is the rule for commission f 
JS2, How 13 insurance always computed 9 How determine the 
MmouDt to be paid for insuraiice i 
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5r What is tlite jnremiuxn £)r the insurance of property 
valued at $8864, 'at 6 per cent, premium? Ans, $531.84. 

6. What is the ptexmum for the insurance of a ship and 
cargo valued at $20500, at } of 1 per cent. Ans, $153.75. 
(§ K4.) 

IHTESEdT. 

a 

§ 18S« Inl^rest is an aJlowahee made for the use of 
money. It is always computed at some given rate per cent, 
per annum ; that is, at the rate of some specified ntimber of 
dollars for the tise of a hundred dollars for one year. If 
$6 be paid for the use of $100, the rate is said to be 6 per 
cent. ; if $7 be paid for the same money, the rate is 7 per 
cimt., &c. 

If the time be more than one i/mf , l3ie rate per cent, is 
proportionably increased ; that is, if the rate for one year be 
$6, for two years it is $6X2= $12; for three years, 
$6x3=$18; &c. 

Observe the difl%9ence between interest as here explained, 
and commission ; the latter 'being a per centage on money ^ 
udtkout regard totirne; the former, a certain per cent, for 
the use of money for a limited timey viz. ; for a year. 

Hence, the arriourU of interest payable for the use of any 
sum of money, depends both on t?ie amount cf money, and 
on the time. 

1. If the interest of $1 for 1 year is 6 cents, what is the 
interest of $2 ? of $3? of $4? 

2. If the interest of $1 for 1 year is 6 cents, what is itfcr 
2 years ? for 3 years ? for 4 years ? 

3. If the interest of $1 fo^ 1 year is 6 cents, what is it for 
$2 for 1 year ? for 2 years ? for 3 years ? 

4. If ^e interest of $1 for 1 year is 6 cents, what is the 

interest of $3 ht 2 years ? 3 years ? 

1 1 ■ ' ■ ■ I ■ ■ < ■ '■ ■ ■ ■ ■ . ... — 

lS8.vWliat is intcffestt How computed t What is to be nnder- 
sfcood by a giv^n per cent ? If the lime be more than a year, how is 
the Mte affected f What is the difference between interest and com- 
mission? On what does the amount of interest payable at any one 
time depend? 

15 
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5. 1£ the interest of $1 for a year be 4 cents, what is it for 
$2, for 2 years ? $2, for 3 years ? 

6. What is the interest of $6, for 2 years, at 3 per cent. ? 

7. What is the interest of $8, for 5 years, at 4 per cent. ? 

8. What is the interest of $5, for 2 years, at 7 per cent. ? 

9. What is the interest of $6, for 3 years, at 5 per cent. ? 

§ 134f The following particulars require to be carefully 
noted. 

1. The money on which interest is paid, is called the 
principal 

2. The money paid for the use of money, is called the 
interest. Interest is usually regulated by law, and when 
so regulated, it is called legal interest. The legal per cent- 
age differs in the different states. In the New England 
states, as well as in many others, it is 6 per cent. ; in New 
York, it is 7 per cent. ; in Louisiana, 8 per cent ; and in 
Texas, 10 per cent. 

3. The aivumnt of any sum drawing interest, is fownd by 
adding together the principal and interest, 

4. The rate p^ cent, is always a decimal of two placeSy 
when expressed by cents, and of three places -when ex- 
pressed by mills. Hence, in writing down any per s.ieiit. 
less than 10, a cipher must he placed before the figure^ 
since cents are hundredths of dolhurs. (§ 85.) 

§ 135* To find the interest on any number of dollars foi 
1 year ;mtdtiply the dollars by the rate per cent.; andy 
for a number ofyears^ fmdtipiy the interest of 1 year by 
the number of years. 

1. What is the interest of $32, at 6 per cent., for 2 years ? 

Ans. $3.84. (§»1.) 

2. What is the interest of $156, for 3 years, at 5 per 
cent.? Ans. $23.40. 

184. What is the principal t What is the interest f How regulated! 
What then called? What is legal interest in New England? In 
Louisiana what ? In Texas what ? How is the amount of any sum 
drawing interest found? What is the per cent, when expressed hy 
cents ? When expressed by mills ? In writing a per cent, less than 
10, what must be done ? Why ? 

2Sd. How find interest for 1 year \ ¥ot a nambec of years I 
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3. What is the interest of $355, for 4 years, at 3 per 
cent.? ' Am, $42.60. 

4. What is the interest of $786, for 3 years, at 6 per 
cent.? Am. $141.48. 

To find the etmaufU of principal and interest, that is, 
the mm dfue for a twm, of money on interest, add the in- 
terest to the principal. 

5. What is the amount of $317.16, for 3 years, at 7 per 
cent.? -4«s. $383,763. 

6. What is the amount of $118.71, for 4 years, at 5 per 
cent.? Am. $142.45 

7. What is the amount of $2163.20, lor 3 years, at 6 per 
cent.? Am. $2552.576. 

' 8. What is the amount of $982.78, for 5 years, at 9 per 
cent? Am. $1425.031. 

% 1M« The per cent, at which interest is more usually 
cast, is 6 per cent.; that is, at the rate of 6 cents for Ihe 
use of 100 cents, or $1, for one year. But a year is 12 
months, and 6 cents for 12 months is just ^ a cent a month. 
Hence, the per cent, for any period of time, computing at 
the rate of 6 per cent, per annum, is always ihe same as the 
half of the nv/mher of months in that time. 

1. What is the rate per cent, for 1 year and 6 months, 
the rate per annum heing 6 ? 

Explanation. 1 year and 6 months=:18 months, and 
18 months-r2=9, which is the per cent, required, viz.: .09 
per cent. (§ 1S4, 4.) 

2. What is the rate per cent, for 1 year and 10 months, 
the rate per annum being 6 per cent ? for 1 year and 8 
months? for 2 years and 4 months? for 2 years and 6 
months ? for 2 years and 10 months ? for 3 years and 2 
months ? for 3 years and 6 months ? for 3 years and 10 
months? for 3 years and 4 months? for 3 years and 9 
months? for 4 years and 7 months? for 4 years and 2 

How find the amoant due t 

186. What is the more common per centagel What ia thatra 
month f 



. months ? far 4 yeaqB ;«^d 8 mo^thA? ibr 4 y^^rs and 4 
months ? for 4 years and 10 months ? 

§ lS7i Since^t^ p«r oant. par «BinHn, the interest of $1 
€» one month is ^ cent=5 mills, (§ 136 ;) and since, in m* 
terest, 30 days are al^^ays lUlowed. for .a iZKmth, it requires 
ju8t 6 days tor one dpllar to gain 1 mill. Hence the per 
cent, for any numher of years, months, and days, pX 6 per 
cent., is always foiu;Ld by taking one half of the months in 
the given years and numths^Jbr cents, and one sixth part 
of the days, for. mills. 

If there he an *odd month, 5 miHs intist be added to the 
mills obtained from the give^ d&yB, if any. 

" X, What is the per centage on $1, for 1 year, 8 montfaik 
•^d 12 days ? 

Explanation. 1 year and 8 months=20 months, ^hich 
•equals tibe f^^df peats of interest i for each dolkur of pxincspal 
for 1 your and S months ; and, heno^, ^0:t-2s=:10, the inr 
terest fi>r the whole time in cenl^ ; and 12 days-^6=:2, tine 
mills ibr the given days; and 10 oents+2 mil]fl=.102, is 
the per cent* required for the whole time. 

2. Whatis 6 per cent, of $1, for 2 years, 4 months, and 
18 days ? Ans. .143. 

2 years, 4 months£=28 nionths=14 cents ; and 18 days-r 
6=3 mills ; united=. 143. 

3. What is 6 per cent, of $l,£>r 2 years, 10 months, and 
24 days ? Am, .174. 

4. What is 6 per cent, of $1, for 3 jj^ears, 6 months, and 
12 days? Ans ,2\2, 

5. "What is 6 per cent, of $1, for 3 years, 9 months, and 
6 days ? Ans, .226. 

Here we have an odd month for which we allow 5 mills, 
and the 1 mill Stained irom the 6 da^, gives 6 as tlie ie> 
quired numb^ of milk. 

■ ■Ill . ''' " ' .. ' ' . ' ". 8 T . ■'■■' ' ■ « I ' I '■ 'III 

187. How maay dajs allowed to the month in int^'^st ? la -wbftt 
tune will a dollar gain a mill of interest? How is the rate for any 
number of year B, m,ojxiii^, and days found! What must he allowed 
for an odd month ? 
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6. "What is 6 per cent, of $1, for 3 , years, 5 months, and 
18 days? Ans. .208, 

7. What is 6 per cent, of $1, for 2 years, 3 months, and 

21 days ? Am. .138}. 

The days given in this sum, when divided by 6, give 3} 
as the mills for that number of days, which added to 13 
cents, 5 miUs, (.135^) obtained from 2 years and 3 months, 
gives 13 cents, 8} mills, (.1384,) as the required per centage 
for the given time. Hence, there will always be a fraction 
of a mill in the per centage of $1, for any specified time, 
whenever the days in that time are not divisible by 6 tintJir 
otU rentainder, 

* 8. What is 6 per cent, of $1, for 3 years, 6 months, and 
27 days ? Am. .214}. 

9. What is 6 per cent, of $1, for 1 year, 9 months, and 9 
days ? • ' Am. .106}. 

10. What is 6 per cent, of $1, for 3 years, 1 month, and 

22 days? Am. .188^. 

11. What is 6 per cent, of $1, for 4 years, 7 months, and 
13 days ? Am. .277}. 

12. What is 6 per cent, of $1, |br 2 years, 11 months, and 
11 days? Ans. ,176^. 

13. What is 6 per cent, of $1, for each of the following 
periods of time : for 2 years, 3 months, and 18 days ? for 1 
year, 6 months, and 27 days ? for 3 years, 2 months, and 24 
days ? for 1 year, 7 months, and 21 days ? 

1£ the given days are less than 6, the interest for those 
days will be as many sixths of a mill as there are days ; 
thus, 1 day is } of a mill ; 3 days, f =} of a mill ; 5 days, 
f of a mill, &0C, 

14. What is 6 per cent of $1, for 3 years, 3 months, and 
3 days ? Am. .195}. 

15. What is 6 per cent, of $1, for 1 year, 10 months, and 
5 days } 2 years, 7 months, and 1 day ? 3 years, 1 month, 
and 4 days ? 

».^i^ii ■ ■ iiijiM ^-^^^ 111 I » H ill I ■ I II 

When will there be a fraction in the per centage obtem^dl K^<^ 
daj^B are leaa than 6, what wiH be \ibfi VDitet«&H.\ 

\5* 
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§ lt8« The followmg general rule ivill be fpimd applica- 
ble in casting interest on any sum of money, afkd for any 
period of time. It must, however, be reme^ibeied that this 
rule is restricted to interest at 6 per cent, per annum. 

BULB. 

Find the per centage cf%\, for the given time, as in the 
preceding section. (§ IMf-) Multiply the given money by 
this per centage written as a decimal, and paint off ded- 
mals in the prodiect, "the same as in mtdtiplicatum of deci- 
rruxh.{^%%!) 

1. What is the interest of $327.86, for 1 year and 6 
months, at 6 per cent, per annum ? 

Explanation. 1 year and 6 months=l8 months, ai^d 
18-r2=9, the require^ per pent. Therefore, 

$327.8 6 
.0 9 

$ 2 9.5 7 4=$29.507+, Arvs, 

9 per cent, is 9 hundredths, and properly expressed, .09. 
(§84.) 

2. What is the interest of $256.81, for 2 years, 3 months, 
and 12 days, at 6 per cent, per annum? 

2 years and 3 inQnth8=27 month8=:13 cents and 5 mills, 
or .135, the per centage for 2 years and 3 months; and 12 
days^6=.002, the per centage for 12 days; and .135+ 
.002 =.137, is the per centage for the whole time. 

Therefore, 2 ? 6.8 1 

.13 7 

179767 
77043 
2 5681 

3"5.18 29 7, 
Hence, $35.18+, is the interest required. 

3. Eequired the interest of $196.18, for 1 yeaur, 10 
months, and 18 days, at 6 per cent Ams, $22.1684-. 

1Z%, What is the TuLe fox isiift\Ai^V&i^^ 



4. Bequized iiie intorert of $3786.97, for 2 yearg, 7 
nUHiths, and 21 days, at 6 per cent Ans, $600,234+* 

5. Requixed the int^pest of $821. 25^ for 4 years, 6 
qi09thfl, and 24 days, at 6 per cent. Ans, $225,022+. 

6. Required the interest of $87.90, for 3 years, 1 1 months, 
and 8 days, at 6 per cent. Ans, $20,773+. 

% 189f Whenever interest at any other than 6 per cent, 
is required, first find the ifUerest at 6 per cent, as above, 
then divide the interest so found by 6, and mtdtiply the 
quotient by the rehired per cent. 

The reason fi)r this is obvious. Dividing the interest of 
any sum of monqr at 6 per cent, hy 6, gives 1 per cent on 
the saane money, and this multiplied by the given per cent. 
gj/ves the interest rehired, 

7. What il the interest of $358.50, at 8 per c^nt., for 2 
y^EMni, 3 months, and .12 dayv ? 

BxPLANATioN. $358.50 X .137 =$49. 114+ x^intszest at 
6 per o^t; and $49.114^6=:$8.185+s=interest at 1 per 
cent. ; and $8.135x8= $65,480, Am, 

8. What is the ^t^rest of $150.67, fi>r 2 years, 6 months, 
and 15 days, %X 7 per cent.? Ans, $26,806+. 

9. What is the interest of $280.75, for 3 years, 1 mcmth, 
and 137 days, at 9 per cent.? Ans. $79,803+. 

10. What is theiatorestof $456.12, few 1 year, 8 months, 
and 19 daym at 5 per cent.? Am, $39.21 +. 

§ llOt When iJie interest of any sum of money, for a 
specified time, is ascertained, the amount due is found by 
adding the interest to the principal. 

1 1 . What i^the amount of $382. 1 6, for 5 years, 6 months, 
and 18 days, at 6 per cent.? 

The interest 'on the above sum, &xr liie time and rate 
specified, is $127,259; and $127,259, intereBt+$382.16, 
piincipal= $509.41 9« amount. 

12.^What is the amount of $636,93, for 2 years, 7 months, 
and 28 days, at 6 ppr cwt ? A^ns. $738,626+. 

r- " - ■ I : ■ ___^ 

189. How proceed when the iaiereet U some other than 6 per 
oentf What xfl Ihe venson for it ? 
140. How IB the amount found \ 
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13. What is the amount of $57.34, for 1 year, 4 months, 
and 27 days, at 6 per cent.? -4m. $62,185+. 

14. What is the amoimt of $288.25, for 2 years, 2 months, 
and 14 days, at 8 per cent.? Ans. $339.11. 

In the following sums, the scholar will carefully observe 
when the afnount, and when the interest only, is required. 

15. What is the interest of $106.75, for 1 year, 1 1 months, 
and 6 days, at 6 per cent.? Ans, $12,383. 

16. "Wliat is the amount of $731.82, for 3 years, 2 months, 
and 9 days, at 7 per cent.? • Ans. $895.32. 

17. Wliat is the amount of $1693, for 2 years, 1 1 months, 
and 15 days, at 6 per cent.? Am. $1993.507. 

18. What is the interest of $860, for 4 years and 6 months^ 
at 8 per cent? Ans. $309.60. 

19. What is the' interest of $789.32, for 3 years and 8 
months, at 6 p^cent.? Ans. $173.65. 

20. What is the interest of $654.18, for 1 year, 2 months, 
and 8 days, at 6 per cent.? Ans. $46,664+. 

21 . What is the amount of $539.72, for 2 years, 3 months, 
and 15 days, at 4 per cent.? Am- $589,194+. 

22. What is the amount of $18.63, for 2 years and 2 
months, at 3 per cent.? Ans. $19.84+. 

23. What 28 the amount of $101.73, for 9 months and 12 
days, at 6 per cent.? Ans. $106.51+. 

24. What is the interest of $66.66, for 1 year, 9 months, 
and 18 days, at 6 per cent.? Ans.$7.199+. 

25. What is the amount of $288.40, for 2 years, 10 
months, and 6 days, at 7 per cent.? Ans. $345,935+. 

y TO COUPUTE INTEREST FOR DAYS ONLY. 

§ 141f Interest at 6 per cent, per annum is J cent per 
month, or 1 mill for 6 days, allowing 30 days to each 
month, since 4 cent=5 mill8=.005, and 30-r5=6, the 
days required for $1 to gain 1 mill. Hence, \part of the 
days duhng which any sum of money is on interest, will bo 
the interest due on each dollar of principal in mills. There- 
fore, 



MuUipiy the fmncipal by 1 (ixtk-fcurt 9f the da/y% d^* 
ring which the money druws interest. If the principal 
consist of dollars only^ the pfodtict toiU be mills, (§91 ;) 
tfit consist of dollars and eents, it vnll consist of kun- 
dredths of mUls^ and must be reda^xd to doUars^ 

Ob8. If pie&nred, at afij time, the scholar may mtdtiply 
by the whole number of days, and divide the prodttct by 
6, with the scMne result, 

* 26. What is the interest of $426, for IB days, at 6 per 
cent.? 

Opsration. 16 4ayB^6=:3, the nmnber of mills of inter- 
est each dollar draws during 18 days ; there&re, 426x3=^ 
^ 1278 millB=$1.27a, 4^ns. 

27. What is the interest of $3672, lor 69 days, at 6 p«r 
«eat.? Ans, $42,228. 

28. What is the interest of $2087.96, £>r 42 days, at 6 
per cent.? Ans. $14,615+. 

29. What is theamount of $d9;40, for 90 day«, at 6 per 
«eiit.? ^ An^. $60.29+. 
. 30. What is the amount df $257.93, for 45 days, at 6 per 
cent? -A«s. $259,864+. 

31. What is the interest of $88.52, for 36 days, at 6 per 
cent.? il»i. $0,531+. 

32. What is the interest of $69.56, for 32 days, at 8 per 
cent.? Ans. $0,494+. 

33. What is the amount of $288.75, hx 18 days, at 4 per 
cent? Ans. $289,327+. 

34. What is the amount of $375, fcr 27 days, at 6 per 
cent.? Ans. $376,687+. 

35. What is the amoimt of $480, for 40 days, at 6 per 
cent.? Ans. $483.20. 

36. What is the interest of $356, for 63 days, at 6 per 
cent.? Ans. $3,738. 

37. What is the interest of $596, for 18 days, at 7 pear 
cent.? Ans. $2,086. 

141. What is the rule for casting interest for days only ? What is 
the reason for it ? What may be done U v^e{«n^\ 

2H 
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HXTHBEES AHD THEIR BELATIOHS TO 

EACH OTHEB. 

« 

§ 142f Numbers, when we regard their numerical value 
only, beaa;* a certain relation to each other. Of any two 
given numbers, the smaller one may be so repeated, that the 
amount of these repetitions shall just equal the larger, or, 
such a portion of the larger may be taken as shall just equal 
the smaller. The relative value of numbers thus ascertain*, 
ed, is caUed their ratio. 

It is obvious that numbers, to be thus compared, mtist be 
considered merely as members, representing no particular 
objects ; or, if representing objects of a particular kind, they 
must agree in kind. ' An obvious and important relation 
represented by numbers, is that of qtiantity and value. 
By this we mean, that the greater the quantity of any 
given article, the greater its value, and the less the quan- 
tity, the less the value. To represent quantities and their^ 
relative value is then an appropriate use of figures. Thus, 
if the price «f a single yard of cloth be $1, the price or 
value of 2 yards is $2 ; of 3 yards, $3 ; of 4 yards, $4, 
&c.; that is, in whatever ratio the quantity increases, the 
value increases in the same ratio. Hence, having thcj 
value of a single object, we readily determine the value of 
any like objects, by repeating that value as many times as' 
there are units in the number representing the objects. 

1. If 1 yard of cloth cost $3, what will 3 yards cost? 
Ans. 3 times $3, that is, $9. What will 4 yards cost? 
Ans. $12. What will 6 yards cost ? Ans. $18. 

2. If the price of 1 pound of butter be 12 cents, what is 

142. WMt is said of the relation of nunibers ? What of the smaller 
of two numbers ? What is the relativ^e yalue of numbers called t 
How must numbers, to be compared thus, be considered ? If they 
represent objects of a particular kind, what is said of each ? What is 
another important relation represented by numbers ? What is meant 
by this ? What is the appropriate design of figures ? In what ratio 
does the value of any quantity increase 9 Haying the yalue of a Bin- 
/^le object, how do we deteramie the yalue of any number of like ob- 
/ecta iL 
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the price of 2 pounds ? of 3 poirndB ? of 5 pounds ? of 7 
pounds ? of 9 pounds ? 

3. K the pnce of 1 pound of lard he 6 cents, what is the 
price of 5 pounds ? of 4 pounds ? of 7 pounds ? of 9 pounds ? 

4. If a pound of figs cost 8 cents, what will 4 pounds 
cost ? 7 pounds ? 5 pounds ? 9 pounds ? 11 pounds ? 

§ 143* If we have the^ralue of one of the equal parts 
into which any ohject is divided, the value of the whole is 
found by mtdtiplying the value of that part by the nu/mber 
of parts, 

1. If 4- of 'a ton of hay cost $4, what will a ton cost? 
Ans, 4 fourths make a whole one, therefore, $4X4= $16, 
the price of a ton. , 

2. If |- of an acre of land cost $12, what is a whole acre 
WDrtii ? Ans. $96. 

3. If ^ of a hogshead of molasses cost $7j what will a 
hogshead cost ? Ans, $42. 

4. If I of a farm be valued at $237^, what is the whole 
fiiim worth ? Am, $7125. 

§ till The value of a number of objects being given, 
we find the value of one, by dividing that value *by the 
mMnber of objects; also, the value of any number of objects, 
by mtdtiplying the value of one by the nwmher of objects, 

Whaiever be the ratio between the number of objects 
whose value is given, and of those whose value is required, 
the same ratio must exist between the given value and the 
required value. 

This relation of numbers is called Proportion. 

1. If 3 yards of cloth cost $12, how many dollars will 9 
yards cost ? 

Explanation. 9 yards are 3 times 3 yards, and will con- 
sequently cost 3 times as much money, that is 3 times $12 ; 
and 3 times $12=$36, Ans. 

148. If we have the value of one of the equal parts of an object, 
how do we find the value of the whole ? 

144. HavingL the value of any number of objects, how do we find 
the value of one ? How find the value of any other number 9 What 
ratio must the given value bear to the required value ? What is this 
relation of numbers called ? 
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2. If 4 yards of ribbon coat 20 cents, wbat will 8 yaids 
cost ? Ans, 40 cents. 

Obs. 8 yards will cost twice as much a& 4 yards. ' 

3. If 3 quarts of oil cost 18 centt^ what will 18 quarts 
cost? .21^. 108 cents* 

4. If 5 yards of cloth cost $15, what will 20 yards 
cost ? Am, $60. What will 35 yards cost ? Ans, $90. 
What will 35^ yards cost? Ans, $105. 

5. If 7 pounds of beef cost 21 centSiWhat will 21 pounds 
cost? Afis. 63 cents. 28 pounds? Ans, 84 cents. 35 
pounds ? Ans, 105 cents. 

6. If 6 pounds of raisins cost 24 cents, what will 18 
pounds cost ? Ans, 72 cents. 

§ 145* If the value of any number of the equal parts 
into which any object or its value is divided be given, the 
parts being less than the whole, whatever be the rcUio 
oetioeefi the porta and the nrnnder af such pcurts in the 
integral object ^ the same is the ratio between -the value of 
the parts given, and of those constituting the integral 
object, 

1. If f of aHiMi of hay cost $12, what will a whole ton 
cost? 

Explanation. Since 3 fourths cost $12, 1 fourth will cost 
of $12, or $4 ; and 4 £)urths, 4 times 1 fourth ; hence, 
>4X4=$16, Ans, 

2. If |- of a man's farm consist of 35 acres, how many 
acres bas he ? ^ Ans, 42 acres. 

3. If f of a barrel of pork cost $6, what will a barrel 
oost? , Ans. $16. 

4. If f of a hogshead of molasses cost $30, what will a 
hogshead cost ? Ans. $35. 

5. If f of a hundredweight of sugar cost $10, what will 
a hundredweight cost ? ' Ans,%X^, 

146. Haying tlie value of any of the equal parts of an object, how 
find the value of the whole? 

146. How does the ratio between any two sets of objects and thek 
VMlae compare I 
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§ llSf Ftem the examjp^es here f^ven it is obYioiis, that, 
t^hatev^ he the ratio between any two objects of the same 
kkid, the same resHo m#s ifett^een ^^dr valtte. 

% 117« Hence it is obvious, that whenever the vcUtte of a 
certain number of objects or parts of objects is given, and 
that of a certain cmer nv/mher is required, the objects or 
parts of objects, of which the value is given, tM form a 
divisor, and the given value, a dividend ; while the num- 
ber of objects or parts of objects, whose value is required, 
will become the mvUiplier. 

1. If 9 yards of cloth cost $27, what will 15 yards cost ? 

Perforiosd. $27-r9=$3, price of one yard, and $3lX 
15= $45, the price of 15 yards. 

The principle of cancellation ma/y obviaudy be applied, 
in the solution of sums like the above. (§97.) 

RULE. 

Analyze the stim, so as to determine what numbers are 
divisors and what are multipliers ; then, jdacing the nu/mr 
her to be operated upon, together with themMltij^iers, above 
a horizontal line, and the divisors below, reject the factors 
cammum to both, and mukijDh/ and divide the uncanceled 
numbers. (§97.) 

Taking the analysis given above, $27 must be divided by 
9 yards and the qrroftient multiplied by 15 yards. Henee, 

3 

^B:JP, Canceled : !?Jli!, and $3x 15«f45, Ams. 
9 9 

2. If 6 pounds of cofiee cost 54 cents, what will 14 poui^ 
oost? Am. $1,26. 

3. If 7 tons of hoy cost $70, what will 18 tons cost ? 

Ans. $180. 

147. When the value of a certain number of objects or parts of 
objects is given, and the value of a certain other number of objects 
or parts of objects required, what forms the divisor, what the dividend, 
and what the muhimier? How analyze the sum? What numbers 
are placed above tneKne? What numbeTab«lo^lVx^^'8i\ '^\!»^ 
is done with the equal fiEUStors of ihe \^gi^ «xAVs««t'^&i&»fi\ 

16 
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4. If 16 men earn $298, wliat mdll 35 men earn ? 

Am. $455. 

5. If 48 pounds of powder cost $16, what will 39 pounds 
cost? Ans,$l3. 

6. If 12 gallons of wine are worth $18, what is the value 
of 22 gallons ? Ans, $33 

7. If 49 barrels of flour cost $245, what will 62 barrels 
cost? Ans.%3l0r 

8. If f of a vessel be worth $6270, how much is the 
whole vessel worth ? Ans. $16720. 

Here we have the value of f of the vessel given. Hence, 

6270 . .- ,6270. 8 • r*i. u i 
--=pnce of f ; and -^—x — ,=pnce of the whole. 

%i Ok. 

9. If 1^ of a piece of land be worth $65, what is the 
value of the whole at the same rate ? Ans. $117. 

10. If 9 pounds of tea cost 45 shillings, what will 13 
pounds cost ? Ans, 65s, 

11. If 16 hundi:edweight of beef cQst $96, what will 21 
hundredweight cost ? ^725. $126. 

§ 148f When the upper nv/mbers ordy contain decimals, 
the decimals in the answer miLSt equal those given ; but 
when the upper and lower numbers both contain decimals, 
the decimals in the answer must equal the excess of those in 
the upper, over those in the lower ntmbers. (§ 89.) 

1. Bought 16 boxes of raisins for $24.32, what would 2% 
boxes cost ? Ans, $33.44. 

2. Bought 75 yards of cloth for $112.50, what is the 
value of 84 yards I Arts, $126. 

§ 149> If a mixed number (§ 105) expresses the nuin- - 
ber of articles whose price is given, the price of a single 
article is found, by changing the mixed number to anim- 
proper fraction, (§ 114,) and inverting the sam>e in the 
statement. 

If the articles, whose price is required, are expressed by 
9imiooed number, convert that number to an improper frac" 

- I I I t . — - - I ^-11 — 

148. What is the rale for decimals in cancellation ? 
149. Howia the price of a single article found, when the price of a 
mixed Dumber ia given t 
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tion and place the numereUor above^ and the ^denominator 
beUno the line, as in the feUowing e^mple : 

1. Bongiit 12 pounds of honey for 72 cents ; lequired the 
rahie of 13^ pounds. 

72 27 I 

8tat«aaent: ^^- — ^,=81 cents. Here.72-rl2poi]nds= 

price of 1 pound, and this again divided by 2, gives the 
price of J pound. Now 13^, whose value is required, =y 
of a pound. Hence, the price of 1 half pound multiplied by 
27= the cost or value of 13^ pounds. . 

2. If 8 loads oihay be valued at $100, what is the value 
of 18|^ loads ? Am. $230. 

3. Bought 7j- barrels of molasses, for $44; required the 
value of 27 barrels. Ans. $162. 

4. If 15 hundredweight of beef cost $80, what will 17 j^ 
hundredweight cost ? ^^5. $92,444+. 

6. Paid $37} for 15 loads of wood ; required the value 
of 29 loads. Ans. $72.50. 

6. Paid $18f for 10 casks of soap ; required the value of 
36 casks. Ans. $60. 

7. What is the value of a man's farm, if ^ of the same 
be worth $2700 ? Ans. $14400. 

. § 15(K It often occurs in business computations, that a 
resndt prodtcced by ttpo comMned agertcies is given, while a 
similar result of two other agencies, the same in kind toith 
the former, is required. This constitutes, what in arith- 
metic is called Oom^ouio) Pbofortion. 

The following example will serve as an illustration : 

1. If 3 men, in 5 days, earn $45, what will 7 men earn 
in 9 days ? 

Here the two agencies, whose result is given, are 3 men 
and 5 days, and the result of their combined agency, S45. 
The two agencies of the same name, w?iose result is re- 

How IB the price of a number of articles found, the value of one 
being given? 

160. What often occurs in business I What is this called in ordi- 
naiy arithmetic ? 



qwiredi sire T mm' imd » day*. !Wrt^^-^8- iweft^ir'tlie' 
dollara 1 maa eaittmitiS^vp, iattd tlll» tttltra cKVidc^lb^jtbe 
6 datyiaswiiat t malt aam&iiL I da^ Tbei^ iand thei 5, 
therefore, ^eoorn^ divisors in the nattta^i amcdifdk of ike 
sttm. Again, if what 1 man eamg in l*day be multiplied 
by 7, the ie«idt wiU he what 7 mstt earn in 1 day, and this 
multiplied by 9« showa.what 7 men. will earn in 9 days. 
In the analysis of the work th(an,;the 7 and 9 become muU 
tipliers. 

Divide tht give^ valm b^ the agenciieiS'Wkidi produce 
it^ and multij^ the quotient by the agencies, the-n^sult of 
whose combined action is requifedi. 

S45 7 9 ' 
Statement of pKecoding:«i«(n : -^ — ' ^ aaSlSg, Ani^ 

2. If it require 7 horses, 16 days to remove 104 tons of 
hay a certain distance, how many tons will I'4 horseft rerapva. 
in 21 days ? Am. 273 tons 

104. 14. 21 -^ 
Statement : • 7"^Tfi~^^ 

3. F 16 men eam.$l92 in 8 days, what will 12 men 
earn in 27 days I Ans. $486. 

4v if 8 men build 18 loda of wail in 12 dkya, how many 
sods will 96 meuhuiM in 2 d«y»? . An$i 36 tcA^. 

5. If 8 men in 1^ days consume 48 pounds of beef) how 
mAny poimds will 20 men eonrame in; 26- days ? 

Am, 200 pounds^ 

6. If 9 horses eat 128 bushels of oats in 64 days^ how. 
many bushels will 24 horses eat in 32 days ? 

Ans, 170§ bushels. 

7. If 12 men reap 36 acres of ttrheat in 6 Says, how 
many acres will 18 men teap in 9 days ? A%s, 81 acres* 

Sum 2. What does tEviding by T and 9 sliow ? Wb&l is tlie rule f 

Sums. Dividing $192 by 16 fifaowB what 1 What does diridiDg Hiat 

result by 8 show 9 . Multiplying what 1 man earns in 1 day by 12^ 

abaw8wha.tl T%flt result multiplied by 27 i^wb wliatf Sinalar 

saafyiical questions should be asked Tes^^ec^ki!^ esM^ti voieu 
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8. If 15 men in 21 days spend $472.50, how much will 
27 men spend in 35 days ? Am. $1417.50. 

9. If $300 in 5 years gain $90 interest, what will $450 
gain in 6^ years? • Ans. $175.50. 

10. If 5 men in 12 days make 180 pairs of shoes, how 
many pairs will 15 men make in 4 days ? Ans, 180 pairs. 

11. If 7 men in 9 days cut 84 cords of wood, how many 
cords will 12 men cut in 21 days ? ' Ans* 336 cords. 

12. If 25 persons in 3 years conliume 300 bushels of 
wheat, how many bushels will 27 persons consume in 13 
years ? Ans, 1404 bushels. 

13. If it require 16 men, 12 days to make 64 suits of 
clothes, how mainy suits can be made by 24 men in 15 days ? 

Ans. 120 suits. 

§ 151 f A result produced by the united action of two 
given agents ; also a result to be prodttcedf And one of the 
agents employed, are Dilen given, and a second agent is re- 
quired, which acting unitedly with that given, shall secure 
the required result. 

The following example will serve as an illustration : — 

1. If 8 men build 18 rods of wall in 12 days, how many 
men will build 36 rods in 2 days ? 

A number of men is required, who, operating 2 days, shall 
build 36 rods of wall ; but 36 rods will require more men 
than 18 rods. Multiply, therefore, 8 men by 36 and divide the 
product by 18. Also 2 days, the time in which this greater 
work is to be performed, is less liiati the 12 days in which 
the other work was performed. More men will, therefore^ be 
required. Hence, when one of two agencies is required, an 
increase in the required restcU requires a corresponding 
increase of that agency ; but an increase in one of the two 
agencies necessarily requires a corresponding decrease in 
the other. Therefore, 

To obtain an increase in a required agency, we multiply 
that agency by the result to be attained, and also by the 

161. How is a second agent fonnd, when reqtiiredt Give the anal^rsis 
of the sum. When two agencies are employed, what is requisite, 
when an increased result is to be obtained i When one agency is in- 
creased, how is the other affected) 

1^* 
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greater of the two giffen agencies correspmding in kind, 
and divide by the attained reside and theles»^ of the two 
given agencies ; but to obtain a less agency, tee multijjly 
by the less of. the given agencies and divide by the greater ^ 
the tenofl expreM&ng the reoiltB being used as befere. 
The statement fox the prevkos sum is there&re, 

-^ — -^ 5=96 men, Ans, Here the nuniber of men 

reqmred is ineveased) bo<^ by the increase of -work and the 
decrease of the time. 

Obs. The principle involved in the above is simply, that 
with a fjooed remit to be attained, as one of the agencies 
employed is increased, the other is diminished. 

2. If 6 men make 120 pairs of shoes in 12 days, how 
many men vdU make 150 pairs in 15 days ? 

,5. 150. 12 , 
Statem^t t — • - ■ ■ ' ■ ' aa-g men, Ans, 

120. Id 

3. If 4 men in 12 days earn $96, in how many days will 
8 men earn $2&d f Ans, 18 days. 

4. If 12 men reap 120 aci^ of wheat in 10 days, in bow 
many days will 30 men reaf> 200 acires ? Ans, 6f days. 
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§ Ifiti Compound mmnbers inerea^ in no imifbrm 
ratio. 

In Avoirdupois weight, 1 6 ounces are required fdt a pound ; 
and in Troy and Apothecaries* weight, 12 ounces make a 
pound. So in time, ^e denominations are seconds, minutes, 
hours, days, weeks, &c. But none of these denominations 
sustain to each other a uniform relation, since it requires 60 

How do we obtain aa increMed agen^t How a leas agency t 
What is the {M'iaaple involved I 
132, How do ocMuponnd numbers increase f What U said of earn* 
jxmnd numbers t 
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seconds to maJie 1 xmnute, 60 zninuteB to -make 1 hour, 
24 hours to make 1 day, &c. 

Compoimd Numbers do not, hoveTer, di£fef in ^nd, fer a 
lower denomination repeated a required number of times, 
will produce a higher denomination. Hence thelowttr are but 
parts of the higher denominatioiis. They are, however, com- 
pound in their relations to each other ; tluil is, their relative 
numerical value is constantly changing, being expressed at 
0ne time by the numbers, 4, }2, and 20, as in English 
money ; M another by 3, 12, 3, 5^, 40, 8, &;c., as in Long 
measure. 

TABLES OF COMPOUND NUMBERS. 
TABLE I. — ^ENGUSH ttONET. 

4 farthi]i£»{gr.) . make 1 penny, . . . marked d. 
12 pence . . . . '* I shilling, ... ** 3. 

20 shillings .... '^ 1 pound, ... *' £, 

The pocoid and fiirtbing are deDDminittioiis of I^ig&h money not 
^nad, The EnghiA soyereign, a oommoD English coin, is of the same 
value as tho pound sterling. 

TABLE n. TROY WEIGHT. 

24 grains (gr.) . . make 1 pennyweight . marked pwt. 
20 pennyweights . " 1 ounce, ... " oz< 
12 ounces \. » . ''1 pound, ... " lb. 

By this trttgkd^ jewels, precions metal^ and cUslilled Uquors are 
w^^usd llie pound Ttopf is the same as the impevial pound IVoy 
of Sigland, requiring 5760 grains to make an ounce. ' 

TABUK 01. — ^APOTHECABJSS' WEIGHT. 

20 graiiis (gr.) . . make 1 scruple, marked sc. or 9 . 

3 scTUples ... *' 1 dram, . ** dr. or 3 . 

8 drams ... "1 oimce, . " ot. or B . 

12 oimces ... "1 pound, . " fc. 

This weight is entployed by (^thecaries and physidans, in weigh- 
ms^ Bdedioines. The pound and ounce are the same as in Troy wei^t. 
fSe dramd, scruples, and grains, are minute divisions of weight, to ena- 
ble the physician to weig^ out small doses of medicine. 
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What are such numbers called I In what do they not difiier t Why I 
tn what respect are they compound) 
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TABLE IV. — ^AVOmDTTPOIS WEIGHT. 



16 drams (dr.) • . 


make 1 ounce, . . . marked oz. 


16 ounces . . , 


" 1 pound, * . . " lb. 


25 poonds . , . 


" ' 1 quarter, . . •* qr. 


4 quarters . . . 


" 1 hundredweight, " cwt 


20 hundredweight . 


" 1 ton, • . • . " T. 



This IB the wei^t used by grocers, and is employed for weaghisg 
all coarse articles : as sugar, tea, coffee, dieese, butter, hay, dsc The 
pound Avoirdupois is heavier than the pound Troy. The pound 
Troy=6700 grams, while the pound AvoirdupoisoKYOOO grains. 



TABLE V. — ^LONG MEASUKE. 



3 barley corns (b. C;) make 1 inch, 



12 inches 

3&et 

5^ yardS) or 16^ feet, " 
40 rods .... 

8 furlongs . . . 

3 miles .... 
60 geographic, or ) 
69^ statute miles, ) 



(( 



C( 



(( 



(( 



(C 



1 foot, . 
1 yard, 
1 rod, . 
1 furlong, 
1 mile, 
1 league, 

1 degree^ 



marked 


in. 


. it 


ft. 


ii 


yd. 


t< 


rd. 


<« 


fur. 


(« 


m. 


« 


1. 



<( 



860^ make a cirde. That drcle, 1 degree of which is 60 geographic 
or 69^ statute miles, is the drcumfwence of the earth.— This measure 
b used for measuring length, and is often called linear meatwre. 



TABLE VI. CLOTH MEASURE. 



2^ inches (in.) . make 


' 1 nail, . . 


4 nails, or 9 inches, " 


1 quarter, 


4 quarters . . " 


1 yard, . . 


3 quarters . . " 


1 ell Flemish, 


5 quarters . . " 


1 ell English, 


6 quarters . . " 


1 ell French, 



marked 
if 



« 



na. 

qr. 

yd. 

eFl. 

e. E. 

e. Fr. 



^e yard in this measure is the same as in Long measure, viz.: S 
A or 86 inchea.' Hence, 86-r4=9 in., the quarter ; and 9-r4=:2i in., 
il/e naiL 






16» 



T4»tiB vs.^^«|ii^sje; leMav^E 



144 Bqiure inches . make 1 square foot, 

1 square, yard, 

1 square rod, 

1 rood, . . 
1 acre, 



9 square feet 
30 j^ square yards, or ) 

272f square feet, I «< 
40 square rods " 

4 roods<160 a^. loda) <* 
640 



«( 



• • 

. marked tq 


.ft. 


«< 


■I- 


yd. 


« 


■q- 


id. 


« 




E. 


a 




A. 


u 


sq. 


m. 



1 square mile j 

« This measure ia emplojed in measuring^ surfAces, or that which has 
length and breadth, as flooring, plastering, paving, land, dkc. 



TABLE Vm.— -CUBIC MEiLSURE. 



u 



1728 cubic inches . make 1 cubic feot, 

27 cuhic feet 

40 feet of hewn, or 50 

feet of round limber 
16 cutio feiet , 
8 oofd^feel, or 128 

cubic feet. 



;i 



I: 



« 



u 



1 cubic yard, 
1 ton, . 
L codl feot, . 
1 cord, . . 



marked cu. ft, 
" cu. yd, 

T. 



€4 



U 



U 



C ft. 

C. 



This measure is employed for measnring solid bodies, that is, bodies 
having length, breadta, and thielaiess; as- boxes, bins, timber, stone, 
Ac The cord of wood contains 128 solid feet. Hence, a pile of wood 
ft feet kiBg,' 4 feet high, and it feet thick, qpntams jost a oord, tiaoe 
8X4X4=128. . 



TABLE pC.-^-WINE MEASURE. 


4 gills (gi.) . 


. make 1 pint, 


. . marked pt. 


2 pints . . 


" 1 quart, ."" , 


qt 


4 quarts . . 


" 1 gallon, . , 


. . " gal. 


31^ gallons . . . 


*• 1 barrel, . . 


. . " bar. 


42 gallons . • . 


** 1 tierce, . . 


" tier. 


63 gallons . . . 


** 1 hogshead, . 


hhd. 


2 hogsheads . . 


" 1 pipe, . . 


P. 


2 pipes . . , 


" 1 tun, . . . 


. . " T. 



Tliis measure is employed to measure wine, alcohol* col, and all 
other liquors, except beer, ale, aod milk. The gallon measure con- 
tains 281 cuHc inchesb A gallon o^ pure water, at the temperature 
of 41 degrees, which is nearly its greatest density, weighs 8j^|^ 
pounds avoirdupoia The British Imperial gallon contains 277.274 
cubic inches. 
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TikBLS Xi*— 4tBR MEASUBB* 

2 pints (pt.) . . make 1 quart, . . 

4 quarts ... "1 gallon, . . 

36 galloits ... '* 1 barrel, . . 

54 gallons ... " 1 hogshead, . 

This measure is the appropriate one for measuring beer, milk, and 
ale, bat has, for the meet part, faXLea into disuse, and wine measure 
taken its place. The beer gallon contama 282 cubic inches. 



marked qt 

" gal. 
•* bar. 
*' hhd. 



TABLE XI.— DRY MEASURE. 



2 pints (pt.) . 


. ma,ke 1 quart, . . 


. marked qt 


8 quarts . . 


• X pecjBL, • • 


pk. 


4 pecks . . . 


. ' " 1 bushel, . . 


bu. 


36 bushels . « 


" 1 chaldron, . 


ch. 



This measure is employed for measuringall kinds of grain, fruity 
salt, 4fec The standard of measure is the Winchester biuhel, which 
contains 21(^0.4 cubic inchesi 



TABLE Xn. ^TOCB. 



60 seconds (sec.) . 


make 1 minute, 


. marked 


m. 


60 irunutes . . . 




1 hour, . . 


tt 


h. 


24 hours . . • 




1 day, . . 


C( 


d. 


7 days .... 




1 week, . . 


« 


w. 


4 weeks . . . 




1 month, 


«• 


mo. 


12 months, or 365 ) 
days, 6 hours. 






tt 






1 year, . . 


• • 
• 


yr 



The 6 hours over 865 days in each year, amount to 24 hoars, or 1 
day, in 4 years. Hence, eveiy fourth year contains 866 days. This 
additional day is joined to the month of February. The following 
lines will aid the ddiolar in remembering the ntimbcr of days in each 
month. V 

*^ Thirty days hath September, 
April, June, and November; 
February tweBty<^ht alone; 
All the rest have tbirtyone, 
' Except in leap-year, then's the time 

When FebnMtry \iaa Weotoj-iflsi^** 



. marked 


/ 

• 


tt 

• 


O 

• 


• 


s. 


4« 

• 


cir. 
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* ^ -, 

TABLE Xm.— OIRCnniAR MEASURE. 

60 aecondB (") . . make 1 minute, . 

60 minutes ... " 1 degree, 

30 d^praes ... "1 sign, . . 

• 12 signs, or 360°, . " 1 circle, . . 

This measure marks ^e divisioDS of the circle. It is employed in 
measuriiig latitude and loogitudd, also in measuring the motum of the 
heaveiily bq^es. 

TABLE OF PA&TI0ULAE8. 

12 things make 1 dozen. 

12 dozen "1 gross. 

12 gross ...... " 1 great gross. 

20 single objects ... '" 1 score. 

^6 pounds of butter • . "1 firkin. 

112 pounds . . . . . ** 1 quintal (^ fish. 

196 pounds ** 1 barrel of flour. 

200 pounds ** 1 barrel of pork. 

14 pounds of lead ... ''1 stone. 

2^ stones *' 1 pig. 

8 pigs " , 1 fother. 

24 sheets of paper . . ** 1 ^uire. 

20 quires of paper . . ** 1 ream. 

N. B.; — When a sheet of paper is folded so as to produce 18 
leaves, it is called ....... ISmo. 

When into 12 leaves, it is called Duodecimo, .or 12mo. 

When- into 8 leaves, « « ... Octavo, or 8vo. 
When into 4 leaves, « " ... Ctuarto, or 4to. 
Whe^ into 2 leaves, v " « ... Folio. 

§ 153f The denominations composing each of the preceding Tables 
agree in kindf but differ in value ; the higher denommations being, in 
each case, produced by the repetitions of the lower denominations. 
The number of units required of a lover denomination to make 1 of 
the next higher denomination is, however, constantly varying. Henoe, 
in operating with Compound Numbers, we have no uniform number 
by which we divide in reducing the lower to the hi^^her denominations, 
or by which we multiply in bringriug high denonunations to those of 
lower value, but must in each case be guided entirely by the numerical 
relation the denomination operated upon, sustains to the other kindie<l 
denominations 



tl^ 



COMPOUND ADDITION. 

BULE. 

§ 151« — 1 . Write do%im the several nimbers, placing the 
mme denaminationsi under each other. ' 

2. Beginning with the lowest denomination, add each 
cdvmn separixtdy ; and dividing the ckuwunt of each by 
the number required of the denomination added to fnake 
one of the next higher denomination, vrrite the remainder 
at the foot of the eoilumn, and add the quotient to the neoct 
colimm, 

3. Continue this process through all the denominations, 
and write dawn the whol^ amount of the last or left-hand 
column, 

1. What ia the unount of £33 8s. 9^, 2qr.; £U 12s. 
3d, Iqr ; £23 13s, lid, 3qr, ;. and £37 lOs. Id, 2qr. ? 



It will be obserrad thftt poonda are writ- 
ten under pounds, shillings under shillings^ 
p€»oe under pence, and &rtlui^ under £r- 
thiqgs. 

Ill 5 8 O" 

We first add the farthings, and obtain 8 as the timoitiitss 
2d, and no remainder. We therefore write a cipher under 
farthings, and add the 2 pence into the colisnn of pence, 
and find the amount to be 32ef.3r2s. Bd, We ther^)re 
write the 8^. at the foot of th& column, and add the 2s. into 
the column of shillings, and find the amount to be 4^.s=j£2 
6s, ; and writing down the 6s, we add the £2 into the col- 
xmm of pounds, and find the amount of that colimin to be 
£111, and there being no denomination higher than pounds, 
we write down the whole amount, viz., £111. The answer 
to the sum is therefore, £111 6s, Sd, Oqr, (Table I.) 

164. In compound addition how are the numbers to be written ! 

With what denomination do we begin to add 9 How add ? B^ what 

do you divide the amount of each column 9 Wliere do you wnte the 

ivnuunder t To what add the quotient ! What is written down at 

tbe left-band column f 





OVEBATIOir. 




£. 


#. d. 


9r, 


33 


8 9 


2 


16 


12 3 


1 


23 


13 11 


3 


37 


10 7 


2 



C01fF9^I> .tKQIQNSRSk jl^? 



We proTB ftn opeiatioii in Oimipound AdditlpR m^e«ame 
maaaer as in Simple Addition. (§32.) 

2. Whftt is the amount of £13 17s. lid, Iqr, ; £22 
Us. 9d. Iqr. ; £37 16s. 6d, Zqr, ; and £46 13s. 7d. 2qr. ? 

' " Ans. £121 4s. lOd. 3gr. 

3. What is the amount of £75 19s. lid, 3^r. ; £63 
17s. 6d^ Iqr, ; £41 12s. 3d, 3qr, ; and £11 15s, 8d. 3qr. ? 

Am, £193 5s, 5d. 2qr, 

4. What iA the Amount of £105 Is. 1^, 3qr. ; £218 
lis. 5d, 2qr.; £199 I7s,'^,2qr,; and £77 18s. 3d. 
3qr.1 Am. £601 8s. 9d. 2qr. 

5. What is the amount of £l lis. 9d. Iqr. ; £7 7s. 7d, 
3qr:; £17 13s. 9d, 3qr. ; and £21 14s. 6d. Iqr. ? 

Am, £48 7s. 9d, Oqr. 

6. A isilinersmkh bought of. A, 3 lb. 9 oz. 14 pwt. 16 gr. 
cf alver; of B, 9 lb. 11 oz. 17 pwt. 18 gr.; of C, 1 lb. 
8 oz. 19 pjh¥t. 21 gr. ; And of B, 3 lb. 7 oz. 12 pwt. 16 gr. 
How mtidi silver did he buy ? (Table II.) 

Am. 19 lb. 2 oz. 4 pwt. 23 gr. 

7. What is the amount of 16 & 6S 33 Id 8 gr. ; 

8 1k Si 13 29 5 gr. ; 9 ib 10 ! 4 3 2B ; and 21 ft 
3 5 7 3 19 1 gr. ? (Table III.) 

Am. 56ft 7; 13 9 14 gr. 

8. What is the amount of 15 cwt. 3 qr. 24 lb. 8 oz. 
13 dr.; 21 evri. 1 (^. 16 lb. 13 oz. ft dar. ; 87 cwt. 2 qr. 
12 lb. 3 oz. 15 dr. ; and 27 cwt. 1 qr. 17 lb. 13 oz. 9 dr. ? 
fTable IV.) Am. 102 cwt. 1 qr. 21 lb. 7 oz. 11 dr. 

9. What is the amount of 12 yd^ 3 qr. 3 na. ; IT yd. 
1 qr. 2 na. ; 81 yd. 3 qr. 3 na. ; and 5 yd. 2 ^r. 1 na. ? 
(Table V.) Am. 117 yd. 3 qr. 1 na. 

10. What is the amount of 16 m. 5 fur. 27 rd. 3 yd. 2 ft. 

9 in. 1 b. c. ; 12 m. 7 fur. 31 rd. 4 yd. 1 ft. 10 in. 2 b. c. ; 
21 m. 3 fur. 12 rd. 1 yd. 1 ft. 11 in. 2 b. c. ; and 25 m. 2 
fur. 15 rd. 4 yd. 2 ft. 3 in. 1 b. c. ? (Table VI.) 

Am, 76 m. 3 fur. 7 id. 3 yd 2 ft. 11 in. 

11. What ifl the amount of 16 hhd. 41 gal. 1 qi 1 pt. ; 
21 hhd. 17 gal. 3 qt. ; 63 hhd. 2 qt. 1 pt. ; 36 hhd. 45 gal. 

A pt. ? (Table X.) Am. 137 hhd. 41 gal. 3 qt. 1 pt 

How do we prove simple additloat 
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12. What is*tlie amount of 27 sq m. 32 A. 1 R: 16 sq. rd. 
18 aq. yd. 5 sq. ft. 11 sq. in. ; 13 sq. m. 46 A. 3 R. 19 sq. 
rd. 29 sq. yd. 8 sq. ft. 9 aq. in. ; and 81 sq. m. 56 A. 2'R. 
27 aq. rd. 6 sq. ft. 3 aq. in. ? (Table VII.) 

Am. 121 sq. m. 135 A. 3 R. 22 rd. 18f yd. 1 ft. 23 in. 

13. What is the amount of 99 c. ft. 420 c. in. ; 78 c. ft. 
864 c. in. ; 320 c. ft. 740 c. in. ; 950 eft. 222 c. in. ; and 
48 c. ft. 12 c. in. ? (Table VIII.) 

Am. 11 0. 88 0. ft. 530 c. in. 

14. ^What is the amoimt of 7 hhd. 41 gal. 3 qt. 1 pt. 3 gi. ; 
5 hhd. 53 gal. 1 qt. 1 pt. 1 gi. ; 12 hhd. 5 gal. 1 pt. 3 gi. ; 
and 17 hhd. 17 gal. 3 qt. 1 gi. ? (Table IX.) 

Ans. 42 hhd. 65 gal. 1 qt. 1 pt. 

15. What is the amount of 6 oh. 27 bu. 3 pk. 7 qt. 1 pt. ; 
9 oh. 18 bu. 3 qt; 28 bu. 3 pk. 5 qt. ; and 18 bu. 1 pk. 
3 qt. 1 pt. ? (Table XI.) Am. 17 oh. 21 bu. 1 pk. 3 qt 

16. What is the amount of 2 yr. 9 mo. 27 d. 13 h. 22 m. 
56 sec. ; 8 yr. 11 mo. 3 d. 21 h. 43 m. 21 sec. ; 1 yr. 11 
mo. 18 d. 23 h. 59 m. 52 aec. ; and 2 yr. 8 mo. 26 d. 17 h. 
36 m. 8 sec. ? (Table XII.) 

Am, 16 yr. 5 mo. 17 d. 4 h. 42 m. 17 sec. 



COMPOUND SUBTRACTION. 

§ 155f Compound Subtraction consistB in taking one com- 
pound number from another. 

1. From £16 7s. 8d. Sqr., take £13 9s. lOrf. 2qr. 

£ 9, d, fr. 

Opseation. 16 7 8 3 

13 9 10 1 

2 17 10 2 

We here say, 1 qr. taken from 8 yr.=2 qr., which we write down. 
But lOdl cannot be taken from 8d Therefore l«.=12dl+8d=20</ 
and 20dL— 10d=10d, which we write down, and carry. 1 to the lower 
figure in the column of shillings, which, consequently, becomes 10«., 
and ^tf+^Ot. borrowed=r27«., and 2'7«.—10«.=17«., which is also writ- ' 
ten dowa We must carry 1 to the lower figure in the column or 

pounds, which becomes, in consequence, £14, and £16— £14=s£2. 

tlence, the answer is, £2 1*I«. lOd. ^qr. 



QOMFOVKP ICU1IBSB9. 199 

We lieace dative the fcUcwiog 

RULE. 

1. Write- the stibtrahend under the minuendySo that 
each denomination shall stand under one of the same name, 
and draw a line beneath them. 

2. Commencing tenth the right-hand denomination^ if 
practicaUe, take each denomination in the subtrahend from 
the corresponding one in the minuend. 

3. If in any instance, thii he impracticable, the lower 
number being the largest, increase the upper number by as 
many units as unll make one of the next higher denomi- 
nation, subtract the lower number from the number thus 
produced, and carry 1 to the next lower number. This 
operation contimied through all the denominations, will 
produce the required remainder. 

The proof of the operation is found in the same manner as 
in simple subtraction, viz.: by adding the remainder and 
subtrahend together, their sums unU equal the minuend. 

In the following sums, determine the number to be bor- 
Towed by the denomination, 

2. From £8 175. 9d. 2qr,, take £4 18s. 6d. Iqr, 

Ans, £3 19s. 3d. Iqr. 

3. From £29 33. 3c?. 1 qr., take £13 13s. 9d. 3qr. 

Ans. £15 9s. 5d. 2qr. 

4. From 17 T. 7 cwt. 16 lb., take 12 T. 9 cwt. 3 qr. 18 
lb. Ans, 4 T. 17 cwt. 23 lb. 

5. If^l silver bowl weigh 2 lb. 9 oz. 12 pwt. 13 gr., and 
another, 2 lb. 11 oz. 18 pwt. 2 gr., what is the difierencein 
their weight ? Ans. 2 oz. 5 pwt. 13 gr. 

6. If one piece of broadcloth measure 8 yd. 1 qr. 3 na. 
and another 7 yd, 3 qr. 2 n^., what is the dinerence of their 
lengths ? Ans. 2 qr. 1 na. 



166. In what does subtraction consist ? In compound subtraction, 
bow do we write the subtrahend ? Where do we commence 9 If the 
lower figure cannot be taken from that above it, what is done 9 How 
many do we carry ? How is the woik ptONftdA 



7. From 26 m. 6 fur. 16 id. 12 ft. 9 m., take SMI. 7 fur. 
13 rd. 9 ft. 11 in. Am. 16 m. 7 fuf. 3 rd. 2 ft. 10 in. 

8. From 5 lb 9 S 5 3 2B 16 gr., take 3 lb 11 ! 6 3 
2 9 15 gr. Ans. 1 fc 9 5 7 3 1 gr. 

9. From 21 e. E. 1 qr. 2 na., take 16 e. E. 4 qr. 3 na. 

Ans. 4 e. £. 1 qr. 3 na. 

10. From 27 hhd. 19 gal. 3 qt. 1 gi., take 16 hhd. 43 
gal. 1 qt. 1 pt. 3 gi. Am, 10 hhd. 39 gal. 1 qt. 2 gi. 

11. From 15 m. 4 fur. 27 rd. 4 yd. 2 ft. 11 in. 1 b. o;, 
take 12 m. 3 fur. 36 rd. 3 yd. 1 ft. 9 in. 2 b. c. 

An&. 3 m. 31 rd. 1 yd. 1 ft. 1 in. 2 b. c. 



COMPOUND MULTIPLICATIOK. 

§ 156f The repetition of a compound number constituted^ 
compound multiplication. The urdts in the multiplier de- 
termine the number of repetitions the saioe a» in simple 
multiplication. 

1. What is the product of £6 13s. 9^. 2qr. multiplied 
by 7? 

Operation. 5 13 9 2* 
7 

39 16 6 2= £89 16a. 6ef. 2$r., An$. 

Oommemcitig with the 2qr^ we say, 7 timeB 2^r.=14^r.=::8(l 2yr. 
We write down the ^qr, and add tile Zd, to the prodUjct (M 9dl, mtuti- 
plied by 7, and obtain 66(i=5«. 6d l^e 6dl we write down, and 
add the 5«. to the product of 13«.XT, and obtain 96«J3=£4^6&, and 
writiBg down the 16^., we add the £4 to the product of £5 maltiplied 
by 7, and obtain £391 This being the highest denonunation of Engfidh 
money, we write the whole at the foot of the ooliuon Of pomdB. 

• 

KULE. 

1. Write the several denominations of the given corn- 
pound number in the order of their values^ ]^acing the 
lowest denomination on the right, and directiy under that 

1S6. What constitutes compound multiplication f How write the 
several denonuD&ticmB t Where place ^e \Qrw«&\i ^ooKmssa^iioRi^ 
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defiormijuuian, tifrite the nmUipLier, and draw a Urn be- 
neath it, 

2. Multiply the several denominations in the order of 
their value, and from the prodicct of each carry forward 
to the product of the next higher denomination^ as many 
units of the higher as can be obtained from the product of 
the lower denomination^ and rvrite the remainder under 
the denomination of its otvn name, 

3. If the last denomination given is the highest of the 
corresponding table, write the whole amount at the foot of 
the lefirhand column. 

When the multiplier is a composite number, the compo* 
nent parts of that number may be employed instead of the 
number itself. (§64.) 

2. Multiply £17 8s. 4^. 2qr, by 8. Ans. £139 7s. 

PERFORMED. 

17 8 4 2 Compare this operation 

Q with tne explanation of 
the preyious sum. 



139 7 



3. Multiply £79 16s. 9d, Iqr, by 12. 

Ans. £958 Is. 3d, 

4. Multiply £9 15s. Bd, by 18, (multiplying by factors.) 

Ans. £176 2s. 

5. What cost 5 cwt. of rice, at £1 7s. 9d. 2qr. per cwt.? 

J.ns. £6 18s. 11^. 2qr, 

6. What cost 8 yards of broadcloth, at £1 2s. 3d, per 
yard ? Ans, £8 18s. 

7. Suppose the age of each of 27 children to be 6 years, 
9 months, 8 days, and 11 hours j how many years, Sec,, do 
their united ages amount to, allowing each month to be just 
30 days ? Ans, 182 yr. 10 mo. 18 d. 9 h. 

Under what denomination do we ^ace the multiplier ? How mul- 
tiply the several denominations t Uow man^ do we carry forward 
from each product to the next higher denommation ? Where write 
the remainder ? How write the product of the highest denominar 
tion f How multiply when the mul^i^est \& «b ^xK^^Xj^^oKiss^Q'astX 
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6. What cost 11 tons of hay, at £2 la. lOd. per tc»i ? 

Am, £2^ 2d. 

9. What is the value of 12 bushels of wheat, at 9s. 10^:?. 
per bushel? ^ Am. £5 ISs. 

10. What is the value of 27 yards of cloth, at 7s. &d, per 
yard ? Ans, £10 2s. 6d. 

11. What will 32 yards of cloth cost, at 9s. 9rf..peryard? 

Am, £15 12$. 

1 2. Required the value of 36 gallons of wine, at 5s. &d, 
per gallon ? Ans. £10 4s. 

§ 157* To FIND THE Value of .▲ Ijasge Number of 

AnTICLES, THAT NuMBER NOT BEING CoiCFGSITE. 

Take awg tipo numbers whose proditct most neatly eqtuits 
the given number or multiplier y ttnthaut exceeding it, and 
multiply by each of them successively, retaining their 
product. AlsOf multiply the original multiplicand by the 
number necessary to make up the entire multiplier , and 
add the product to the preceding product. 

1. What is the value of 51 yards, at 3?. ^. per yard ? 

Ofebation. 3.6 

7 

£l 4 6=priQe of 7 yarda 

7 

8 11 6=:price of 4dyards. 

7 0= 3s. 6ci.x2=price of 2 yards. 

8 18 6=price of 51 yards. 

2. What will 23 gallons of molasses cost, at 3s. 6ef. per 
gallon *l Ans. £4 6|l. 

3. What wiU 94 yards of cloth cost, at £l 9s. 4tf. per 
yard ? • Am. £137 17s. 4d. 

4. What will 29 cwt. of sugar cost, at 17s. Sd. per cwt.? 

Am. £25 12s. 4^. 

5. What will 65 cwt. of sugar cost, at 19s. Zd. per cwt.? 

Am. £62 lis. Zd. 

^ 161, How operate when the moltk^^iuic \&\kQ\i tom:{aB^\ 
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COMPOUND DIVISION. 

8 lf8» Oompdund Divuion consists in resolmg a com- 
pound number into several equal parts. 

1. Divide £17 lis. 4td. by 8. 

£ «. d. 

Pbrformsd. 8)17 11 4 

"2 3 11 

Explanation. £l7-~8=:2 a^d 1 remainder. This £l 
remainder+ll5.=31s., and 3 Is. -^ 8 =3. and 7s. remainder, 
and 7s.+4rf.=88^., and 88-r8=lli. 

It is ?]ibvious ^hat the remainder of each division is of the 
same denomination as the numher divided. The same 
is true of the quotient figures. 

BULB. 

Commence unth the highest denomination of the divi- 
deTidy and if after dividing^ there be a remainder ^ redttee 
it to the next lotoer denoTnination, and, adding wJuitever 
may be given of the lower denomination, divide again ; 
and so continue to do through all the denominatiom. 

If the divisot is a composite number, the division ma/g be 
2)erformed by factors, if preferred. 

2. Divide £140 12^. 9d. by 12. Ans £11 14s. 4d.Sqr, 

3. Divide £27 16s. by 32. Ans, 17s. 4d. 2qr, 

4. Divide £128 9s. by 42. Ans. £3 Is. 2d, 

5. Divide 12 ewt. 3 qr. 16 lb. by 10. 

Ans. 1 ewt. 1 qr. 4 Ib^ 

6. Divide 6 hhd. 42 gal. 3 qt. by 4. 

Ans, 1 hhd. 26 gal. 1 qt. 1 pt. 2 gi. 

7. Divide 14 ewt. 1 qr. 12 lb. by S. 

Ans, 2 ewt. 3 qr, 12 lb. 6 oz. 6+ dr. 

8. Divide 156 bu. 3 pk. 6 qt. by 18. 

Ans^ 8 bu. 2 |dc. 7 qt, 

9. Divide 9 hhd. 28 gal. 2 qt. by 12. 

Ans. 49 gal. 2 qt. 1 pt. 

158. Id what does compound dlTiaion oooBistt With vhftt d#> 
nominatxoa do we eommenoe in dividing? Whati&ds^'t^^^^vMSs^ 
remainder ? How divide if lib^ ^im^bka \& tOGDE^naiuQ^N 
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REDUCTION. 



g 1S9« Reduction comastA in changing the denomi9iations 
of numbers taithoiU altering their valtee. 

Since 1 penny =4 farthings, it is perfectly obvious that 
any value expressed by pence, is also expressed by a num- 
ber of farthings, four times as great as the pence. 

1. How many farthings are equal to 3 pence ? Ans. 3X 
4=12 farthings. How many farthings are equal to 7 pence ? 

Any value in pence and farthings is expressed in farthings 
by reducing the pence to farthings and adding the given 
farthings. 

2. How many farthings are there in 5 pence, 2 farthings ? 
6d,=20qr., and 20qr,+2qr.=22qr., Ans, How many far- 
things in 9d. 3qr.l In 8d, lqr,l In Ud. Iqr.l 

3. How many pence in 3s.? Since ls.3=12c^., 35. =3 
times 12d.=36d,^ Ans, How many pence in 5s,l in 7s.? 

4. How many pence are there in 4s. 3d.t In 4s. there 
are 48c?., and 48+3=51d., Ans. 

To find the pence in a given number of shillings and 
pence, multiply the shillings by 12, afid add the given 
pence. ^. 

5. How many pence in 5s. Sd.2 In 4s. 7ef.? In 6s. 6d.l 

6. How many shillings in £3 ? In £3 6s.? In £2 9s.? 

§ 160* To obtain the value of any denomination in terms 
of higher value, divide by the number required of the given 
derwrnination to make one of the denomination of higher 
value. 

1^ In 16 farthings, how many pence? It requires 4 
farthings to make 1 penny; therefore, 165'r.-r4=45., Ans, 
How many pence in 12 farthings ? In 20 farthings ? 

2. In 36 pence how many shillings ? 12d.=ls.; there- 
fore, 36c?. -7- 12= 3s. In 48 pence how many shillings ? 

169. In 'wha,i does reduction coosist ? . How is the value of pence 
and farthings expressed in fSarthings t How do we find the pence in 
any number of shillings and pence t 
160. How do we obtain the val\ie of any denomination in higher 
^enae I Of what doooDQUiaUon ia the xemaindicx \ 
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If in dividSog tlie^re be a remainder, it will be of the 
kind as the number divided. ^ 



3. In 30 pienoe hoin^ niaiiy i^iillkigs ? ZM,^l2=s^, and 
6d, over, Ans, 

4. In 40 pence how many shillings and pence ? In 56d>? 
6. In 374. hdw maay pounds ? 37s.-t-20^£1 17.s., Am. 

In 434. ha«r many poiuids ? In 73s.? In 87$.? In 93$.? 

§ 1(1 • From the pfeoeding e^ramples and remarks, it is 
obvious that there are two processes of redaction, viz.: One^ 
by ^diich the vMtie ^ a higher demonmuUion is fidh/ eo> 
pressed in terms of a lower value ; and a second, by which 
a number is f&vmd expressing a given value in term& 
higher than tnose of the given denomination. 

The former of these processes, viz.: reducing higher de- 
nominations to lower, is called, Reduction Descending; 
while the latter, which consists in bringing low denomina- 
tions to those of a higher value, is called Reduction Ascend- 
ing. 

GENTERAIi BULES. 

1. To reduce high d^iominations to those that are bwer ; 
multiply the highest of the given denominations by that 
number iphieh expresses the units required of the denomi- 
nation next lower to make one of the higher ^ and to the 
product^ add what is given of the lower denomination. 
Multiply the number thus obtained by the number requisite 
to bring it to the next lower denomination, and add what- 
ever is given of that lower denominaHon ; and so continue 
to do tUl the required denomination is obtained, 

2. To reduce low denominations to those that are higher : 
divide the given denomiruxtion by the number required 
of this denomiruUion to make one of the next higher ; 
divide the nv/mher thus obtained, in the iame manner ; 
and after each division, carefully observe the re^nainder, 

161. How many processes of reduction? How reduce high de- 
nominations to their value in lower denominations ? What is done 
when aiiy thing of a lower denomination is given t How proceed t 
How reduce low denominations to high } Of what denomination will 
the quotient be in each instanced 
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The quotient ioill,in each case, be a kigh^ denomination, 
and the remainder^ if any, unU be of the same name as 
the number divided,. This process continued till the 
required denomination is obtained, udll determine the 
answer. 

The former of these rules relates eatirely to bringing 
high denominations into low; and the latter^ to bringing 
low denominations into high. By neitliei pperation is the 
given value affected, 

§ 162« Proof. The work in each case ' is proved by re- 
versing the operation. 

1. Reduce £16 to shillings, pence, |ind farthings. 

A higher deiMHXunation is to be reduced to a lower one. We there- 
fore multipltf, 

OPEBATION. • ' 

£16 
20 



3 2 Os.; since £l=20s., therefore £l6=320s. 
1_2 

3 84 0J.; since ls.=12dZ.; 320s. =3840^. 
4 

153 6 0^.; since Id.^^qr. ; 3840(£.r=15360yr. 

Hence, £l6=320s.=3840^.=^153605'r.^ Each of these 
denominations are of the same value, and difier only in the 
number of units required of each to -express *that value. 

2. In 15360 farthings, how many pounds? 

OPERATION. 

4)1 536 Oqr . 

l2Y 3'B4:Q d. 

20 ) 3 2 Os. 

16£. 

Here we bring the valw given in the previous sum, but expreaeed 
in a lower defwimfuUion, back to itt origitud denoniitiatioti by di- 
^ vieum. 

What is the difference between the two rules given t Is the given 
value changed by either operation ) 
162, How prove the work) 
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3. Reduce £15 12s. Sd. Sqr, to farthings. 

' OPXRAnOK. 

£ s, d. qr, 

15 12 8 3 

20 



3 1 2=8hillmgB in £15 12s. 
12 



3 7 5 2=pence in 312s. 8d, 
4 



15 1 ls=fartlungB in 3752^. and Sqr,, and is tiheTe- 
quired answer. 

We here reduce fhe £16 to shiHings, and add the 1^8. given ; vre 
then reduce the Shillings to pence and add the given pence ; and, 
finallv, we reduce the pence to fieuihings, and add we given farthings. 
It will he ohsorved that as we reduce the higher denominations to 
lower, we, in eadi instance, add whatever is given of the lower de^ 
nomination. 

4. Reduce 17685 farthings to pence. 

Ans. £18 8s. 5d. Iqr, 

5. Reduce £27 15s. 6d, to pence and iarthings. 

Ans, 6668^., 266729r. 

6. In 2667 2^r. how many pounds, shillings, and pence ? 

: -A«s. £27 15s. 8d. 

Observe first, with what denomination the reduction 
commences, and whether it is required to bring high de- 
nomi?iations to those of lower valvs, or low denominations 
to those of higher value. 

Observe, also, that the divisor or multiplier required in 
each instance is determined by the nv/mher of units required 
of the given denomination to make one of the next higher 
or lower denomination. 

7. Reduce 17 cwt. 3 qr. 10 lb. 7 oz. to ounces. 

Am. 28567 oz. 

8. Reduce 36 cwt. 2 qr. to pounds and ounces. 

Ans. 3650 lb., 58400 oz. 

What is to be observed f How is the ditisor or multiplier to he 
determined ? 
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9. In 13 lb. I7|Kwt.,.how many grains? Am. 75298 gr. 

10. In 37 lb. 17 pwt., how many grains ? 

Ans. 213528 gr. 

11. In 17897 gr., how many pounds, ouncoSi &c.? 

Ans, 3 lb. 1 oz., 5 pwt. 17 gr. 

12. Reduce 63 Si 9 3 to drams* Am, 6120 3 . 

13. In 1367 drams, how many pounds, &^c.? 

Ans. 14 ft 2 5 7 3. 

14. Reduce ^ m. 5 fur. 8 rd. 4 yd. 2 il. 9 in. to inches. 

^W5. 231441 in. 

15. Reduce 1 m. 6 far. to inches. Ans. 110880 in. 

16. How many square inches in a board 13 ft. 9 in. long, 
and 15 in. wide 1 . Ans: 2475 sq. in. 

17. How many square feet and inches are there in the 
board named in the previous sum ? 

Ans. 17 sq. -ft. 27 sq. in. 

18. How many cubic inches in 456 cu. ft. and 96 cu. in.? 

Ans. 788064 cu. in. 

19. In 6875988 cubic inches, how many cubic feet ? 

Ans. 3979 cu. ft. 276 cu. in. 

20. In 17 yd. 3 qr. how Aiany nails ? Ans. 284 na. 

21. In 21 e. E. 4 qr. and 3 na., how many nails? 

Ans. 439 ha. 

22. In 6 hhd. 19 gal. and 2 qt. how many pints ? 

4ns. 3180 pt. 

23. In 21 hhd. 4). gal., how many quarts ? 

Ans, 5456 qt. 

24. In 16 bar. 31 gal. of beer, how many pints ? 

Ans. 4856 pt. 

25. In 5 bu. 3 pk., how many pints ? Ans. 368 pt. 

26. In 736 pints, how many bushels, pecks, Ac? 

Ans. 11 bu. 2 pk. 

27. In 21 days, 6 hours, and 30 minutes, how many min- 
utes ? Ans. B0630 minutes. 

26. In 30630 jninutes, how many days, hours, &c.? 

Ans. 21 d. 6 h. 30 ra. 
29. In 6 signs, 21. degrees, how many degrees and seconds ? 

Ans. 201 deg., 723600 sec; 
^0. In 172800 seconds, how many degrees? 



